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The Immigration of Research 
Technicians 


“After eight years as engineer and head of the re- 
search bureau of the Royal Board of Water Falls in 
Stockholm, Sweden, Dr. Harold Nordiner is now a con- 
sulting engineer for the Westinghouse Electric and 
Manufacturing Co.” He has invented an oscillograph 
for automatically recording voltage surges on power 
lines, due to lightning or analogous causes. 


Dr. Nordiner’s immigration to America is typical of 
that of hundreds of European scientists and engineers 
since the end of the world war. Many of our large 
manufacturing companies have developed great research 
departments that are constantly growing, and with 
their growth comes an increased demand for experi- 
enced research engineers. It takes no marked prophetic 
instinct to forecast a steadily increasing flow of re- 
search technicians into this country from all the coun- 
tries of the world, for here is the greatest chance for 
fortune and for fame. 


Since our unexampled prosperity is founded upon the 
work of our original men, aided by freedom from re- 
strictions to individual enterprise, it follows that the 
most certain way of accelerating our march toward uni- 
versal wealth consists not only in training and employ- 
ing more of our own engineers as research technicians 
but in attracting to our shores as many of the most 
brilliant foreign originators as possible. 


The other day a celebrated English scientist, speak- 
ing about astronomical progress, said that astronomy 
might almost be called “that American science.” Our 
highly endowed observatories have made so many dis- 
coveries in recent years that the astronomers of Europe 
look enviously upon the instruments that our astrono- 
mers possess. Yet, great as our telescopes are, still 
greater are planned. Miss Proctor, daughter of a cele- 
brated American astronomer, is now engaged in can- 
vassing the country for ten million dollars with which 
to build a telescope that will make all others seem to it, 
as Galileo’s first little tube with its spectacle lenses 
Seems to the hugest telescope now in use. Who can 


doubt that with such an instrument there will unfold 
many a hidden galaxy vastly greater than our own? 
And with the discovery of countless new star systems 
there will also come knowledge of their mutual relation- 
Ship and their common origin. 


Most astronomers now believe that the spiral nebulae 
are “island universes,” or galaxies similar to our galaxy 
that is “bounded” by the milky way. They explain the 
fact that spiral nebulae decrease in number as the tele- 
scope points more nearly toward the milky way, on the 
hypothesis that star dust in the vicinity of the milky 
way obscures the vision. But it is not unlikely that the 
real reason is this: As the axis of Uranus and the axis 
of the orbits of its moons point toward the sun, so 
may the axis of our whole galaxy point toward a stu- 
pendous star about which our galaxy revolves, and 
about which other galaxies (the spiral nebulae) also 
revolve. This hypothesis explains why the number of 
spiral nebulae increases as the angle from the milky 
way increases. The building of the Proctor telescope 
would probably answer this and many other enigmas; 
and with the answers would come many a piece of 
knowledge applicable in everyday affairs, leading to 
greater and greater prusperity. Let it never be for- 
gotten that Newton’s theories of the mechanism of star 
motions under the action of gravitation and centrifugal 
force stands second to none in the development of 
man’s knowledge of practical mechanics. Remember 
also that helium gas was discovered in the sun before 
its existence on earth was suspected, and that helium is 
now secured as a by-product from gas wells in Texas 
and is used in place of hydrogen in balloons. 

All nature is so intimately interwoven that a discov- 
ery in one realm often throws a flood of light upon some 
obscure fact in a realm so remote that the two seemed 
forever separated. For example, who would have 
dreamed that the history of climatic changes could be 
read in the periodic variation in the thickness of tree 
rings, and that this variation in turn would give the 
history of sunspot variation, which in turn would fur- 
nish evidence that planets cause sunspots? 

The student of the history of science soon becomes 
familiar with its unfailing economic fruitfulness, but 
unfortunately this characteristic is not generally ap- 
preciated even by educated men. Were it fully appre- 
ciated every large manufacturer would have a scientific 
research laboratory, and small manufacturers would 
cooperate in financing and operating similar labora- 
tories. There are said to be 1,000 research laboratories 
now in America, but most of these are doubtless en- 
gaged on problems relating solely to the immediate busi- 
ness needs of their supporters. This, of course, is a step 
in the right direction, but until researchers are also 
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given free rein to drive the chariots of their imagination 
wheresoever they will, the greatest fruitfulness of re- 
search can not be attained. 

Because Europe, particularly in Germany and Eng- 
land, has long been superior to America in the develop- 
ment of pure science it is the part of wisdom not only 
to read the works of her brilliant discoverers, but to 
induce many of them to take residence among us. 





A Plea for Adequate Rewards 
for Scientists 


The lodestone that attracts the most brains is gold. 
Sordid as this may appear, history quite clearly indi- 
cates its truth. 


When gold was most readily secured by conquest, the 
ranks of the warriors were filled with brilliant men. 
In fact, most of the ancient thrones were thus founded, 
along with the houses of the lesser rulers. 


When gold was most readily secured by skilled 
craftsmen, great numbers of bright minds flocked into 
the profession of art. Grecian art, for example, did 
not flourish so greatly because art was then adoles- 
cent, but because it paid well to be a great artist. And 
again in the pre-Victorian age when opulence became 
common, portrait painters flourished as they had never 
flourished before and have never flourished since. De 
xyuerre’s invention knocked the profit out of painting; 
and profit gone, the great portrait painters disappeared. 
The camera ended their career. 


Much of the genius, as well as much of the folly, of 
the world has been assembled at Hollywood. There the 
camera has developed a new art that makes the popu- 
larity of all previous arts seem small; and coinci- 
dentally is bestowing Aladdin fortunes upon the leading 
artists and business managers alike. 


Ever since the “industrial age” was ushered in eight 
generations ago by the steam engine, manufacturing 
has offered great prospects of great profit, and has 
vastly enriched thousands of men. Consequently many 
of the ablest men of the world have gone into manu- 
facturing. It is this high order of manufacturing 
ability that accounts largely for America’s phenomenal 
prosperity. By the side of H. G. Wells’ phantasmal 
puppets that are presumed to typify the successful 
manufacturer, set real manufacturers like Rockefeller, 
Carnegie, and Ford, if you wish to see some of the 
reasons why America is great. 


True it is that our greatest manufacturers have al- 
ways leaned heavily upon the shoulders of inventors and 
engineers, and they, in turn, upon the shoulders of 
pure scientists. True, also, that the last named have 
commonly been so ill rewarded that our whole thesis 
seems to be belied by that fact. But fame to some 
men is a reward more prized than wealth. It was 
fame that drew Newton and Faraday and Einstein into 
the ranks of the scientists. But for every such genius 
so drawn, probably a hundred men vf equal mental 
power and assiduity have been drawn into the manage- 
ment of manufacturing enterprises, for to the great ma- 
jority of men, income still takes precedence over lauda- 
tion, and a mansion is preferred to a mausoleum. 

If so, our plea to such men becomes a plea for better 
financial rewards to the men of pure and applied sci- 
ence. An enlightened self-interest should teach the 
wealthy manufacturer that greater income for the orig- 
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inal men of science and engineering will result in a 
more eager thronging of their ranks by the geniuses of 
the world, and this, in turn, will multiply the profits 
and the power of the executive geniuses who employ 
them. 

There is evidence that this thought is taking hold of 
great executives here and there. It is seen first, in the 
fact that about 1,000 research laboratories are now 
maintained by American manufacturing companies, and, 
second, in the fact that here and there an employee in 
these laboratories emerges with a fistful of gold. Stil! 
the path to a general acknowledgment of the wisdom 
of rich pay for researchers is merely a vague trai! 
through the woods of ignorance, its direction blaze: 
now and again on some tree, but only followed by th: 
keenest eye. No highway yet exists that can be truly 
called The Highway of Payment in Proportion to Per 
formance. 





The True Significance of an 
America on Wheels 


Los Angeles, with a population of one and a quarter 
million, has more automobiles than the total of four 
nations having a combined population of two hundred 
million, namely, Italy, Spain, Russia and Japan. The 
total motor vehicle registration in Los Angeles is 430,- 
000 in round numbers. 

If such statistics lack impressiveness because the 
comparison is made with countries that are relatively 
poor, then consider the following totals of registered 
motor cars: 


DE cinceuehehwtdenkiuadetnkwtee dclakalela 422,300 
MII 5S = cos aera useing: opnenauw Sia eeuate Shula Cee aiaiE Es 423,500 
EL: is ack tk baie bel nip Giniene nae Rami e eel 241,400 


The true significance of great motor vehicle regis- 
tration throughout America lies in the disclosure of the 
high average incomes of her people. Nearly all our 
states have at least one motor car per family. Los 
Angeles county leads all sections, but not by any enor- 
mous margin, with one and a third cars per family. 
In the nations of Europe, few people, other than those 
classed there as wealthy, own motor cars. Hence, by 
their standards of wealth, nearly every American is 
rich. Even by our own standards of a generation ago, 
most of us are rich. 


There is a marked tendency abroad to attribute our 
prosperity to our natural resources and the world war. 
The latter aided us not a particle, but really halted our 
productive increase. The former, namely, our natural 
resources, is to be found in sufficient abundance in 
almost every country possessed of large area. More- 
over, England has demonstrated that a great manufac- 
turing nation can readily bring to her factories the 
raw materials of the world as long as her workers 
remain highly productive. When, through labor union 
restrictions and socialistic repression of individual en- 
terprise England began to fall behind in per capita pro- 
ductivity, then, and not till then, were loud complaints 
made as to her paucity of natural resources. Let 
her once more return to a status of industrial free- 
dom, and it will not be many years before she, t00, 
will be a nation on wheels. 














Water and Sewer Developments for 
the New Town of Westchester, III. 


OWN planning has been evolved 

from a matter of inadequate first 
installations and hit or miss additions 
to the point where everything is amply 
provided for and built long before the 
first inhabitants arrive, based on sound 
ngineering principles and experience. 
i'ypical examples of this sort of modern 
planning are to be found in some of the 
recent subdivisions in the Chicago area, 
notably in projects where entirely new 
communities are being built up on land 
formerly devoted to farming. An in- 
teresting example of this kind is found 
in the future town of Westchester, now 
being developed near the western edge 
of Cook County, Illinois, now under de- 
velopment as a new suburban commu- 
nity for Chicago commuters. Not only 
does the planning involve the town of 
Westchester, that up to this year was 
swamps and cornfields, but it involves 
the village of Broadview, to the east, 
that already contains a scattered pop- 
ulation. A complete modern water 
works system, a complete storm water 
sewer system, a complete sanitary 
sewer system, as well as paving, side- 
walks, and street lights, are being in- 
stalled before homes are built, and rapid 
transit facilities have been secured for 
direct express communications with the 
Loop district of Chicago. Parks and 
playgrounds, schools, and other facili- 
ties have also been provided for in the 
scheme in order that the town will be 
developed in a logical manner. All de- 
sign and construction work have been 
placed under the charge of a firm of 
consulting municipal engineers. 

This ambitious plan of town develop- 
ment is a good example of modern 
thought in the matter of subdivisions 
and town development. Especially in- 
teresting are the water works and 
sewer systems, the data on which, pre- 
sented in this issue, were secured from 
the engineers responsible for the work. 

Water Supply.—The water is obtained 
from the city of Chicago, with con- 
nection with the 24th Chicago main at 
Austin Blvd. and Railroad St. The 
connection is by 12-in. main to a meter 
vault containing two 8-in. style 3 
Trident disk meters. Water is taken 
to Westchester through a 16-in. main 
28,600 ft. long. This main supplies 
Water to the villages of Broadview and 
Westchester. Storage is provided for 
by a reinforced concrete underground 


Modern Subdividing Meth- 
ods as Handled Near Chicago 


160 ft. head; one 1,000 gpm. against 
160 ft. head; both driven by 40 hp. elec- 
tric motors. In addition is one pump 
rated at 500 gpm. against 160 ft. head, 
combined gas and electric driven, for 
standby. The total present capacity 

















Sewer Excavation at Westchester 


of the system with present installation 
will be 3,000,000 gal. per day, which 
is estimated to be ample for 20 years 
with only minor additions, allowing a 
consumption of 120 gal. per capita per 
day. In future a booster station can 
be built in the village of Oak Park 
which will increase the water supply to 
6,000,000 gal. per day. This supply 
should furnish water to the estimated 
50,000 people in Broadview and West- 
chester in the future at the average 
daily rate of 120 gal. per capita. 


To carry the water to the reservoir, 
22,860 ft. of 16-in. pipe was laid be- 
tween the Austin Blvd. connection and 
the pump house and reservoir, as well 
as 5,800 ft. between the pump house 
and the elevated tank which has a ¢a- 
pacity of 100,000 gal. The head is 90 
ft. from the main to the bottom of the 
tank. No arrangement has been made 
for the treatment of the water. 

Distribution.—Distribution in the sys- 
tem is from a 12-in. main along Roose- 
velt Rd. to Broadway, then south on 
Broadway to 22nd St., then west on 
22nd St. to the western limits of West- 
chester, or approximately through the 
center of Westchester. The water rate 
is to be 6.8 ct. per 1,000 gal. from the 
Chicago mains, plus 4.5 ct. for main- 
tenance and operation, plus 2.0 ct. for 
attendance, making the total estimated 
cost of delivered water 13.3 ct. per 
1,000 gal. 

Sanitary Sewers.—The sanitary sew- 
ers were designed on a basis of a pro- 
portion of runoff using formula 
R=CA%. The coeflicient in this for- 
mula was taken as 0.05 and the coef- 
ficient n in Kutter’s formula taken as 
0.015, as vitrified salt glazed sewer pipe 
was to be used throughout the systems. 
An equipment flow was figured for com- 
parison as follows: Figuring 7 lots per 
acre and 7 people per lot, or roughly, 
50 people per acre, the runoff formula 
shows 450 gal. per 1,000 minutes per 
person, which is ample to provide for 
infiltration, house drainage, and a factor 
of safety to allow for storm water en- 
tering the sanitary system. Ample de- 
sign for infiltration and accidental roof 
connections has proven to be good prac- 
tical policy in the Chicago area, due 
to extreme difficulties encountered in 
administering separate systems. 

The greater portion of Westchester 
is flat, which necessitated minimum 
grades and therefore larger sized sew- 
ers than would be required in more 
rolling country. A minimum sewer 
size of 10 in. was adopted, however, 
and as may be seen from the distribu- 
tion table, a larger percentage of the 
sanitary sewers are of this minimum 
size. 

Due to the flat grades it was found 
necessary to include a sewage pump 
pit for the largest system designed to 





reservoir of 500,000 gal. capacity and Table I—Distribution and Fire Systems Laid and Under Contract to Date 














ae 16 in. 12 in. 8 in. 6in. 4 in. Hydrante 10 in. 
elevated water tank 100,000 gal. capac- Supply Dine .icccccsssssccccsssssncesessesnsseseeseeeee — 2. 2. 2 a eee 
ity, with head of 90 ft. The reservoir ena Rd. a. sears etn set aocamiianined oeteasioonic 10,800 26,700 83,800 __...... oe 
and ts ° econ ermina ition system.... oe 4,035 | en - 
ani tank are in Broadview. The pump- 22nd St. addition system............... 1,340 3,777 7846. a 
Ine station at this point has three cen- Woodlands and Highlands system............ .........- 5,330 10,075 22,900 940 97 1,275 
tr:‘ugal pumps; one 500 gpm. against Totals 28,600 17,470 44,587 123,001 940 447 = 1,275 
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date in order to discharge the sewage 
at times of high water in the inter- 
ceptor. The outlet for this system is 


at the east limits of Westchester on 
Roosevelt Rd., at which point the sew- 
age is discharged into a 60-in. sewer 
operated by the Sanitary District of 


Chicago. The sewage pump pit was 
built at this corner and serves to lift 
the sewage into this 60-in. sewer when- 
ever it begins to back up into the West- 
chester sewage system. The pumps in 


New Bridge Over Waterway in Park 


the pit are automatically operated by a 
float which also operates sluice gates 
to prevent the flow from reversing. The 
distribution of sewer sizes on projects 
now under contract is shown in Table 
II. 

Sewage Pumps.—Two Yeomans ver- 
tical dry pit non-clogging centrifugal 
sewage pumps each having capacity of 
1,000 gpm. at a total head of 25 ft. 
were instailed in the pit. The use of 
Presstite joints reduced infiltration to 


the allowable limit of 5,000 gal. per 
24 hours per mile of sewer on work 
built to date. 


Soil conditions for the most part were 
favorable, with stiff clay in the soil in 
most places. In a few of the deeper 
lines quicksand was encountered but 
very little difficulty was experienced on 
account of this. The average cut for 
sanitary sewers was about 9% to 10 ft. 


Storm Sewers.—The design of the 





Westchester 
SEWERS 
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View Taken at Northeast Corner of Mannheim Rd. and Roosevelt Rd. 
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storm sewers was based on the formula 

R=CA%, using C=70 and n=.015. 
In the case of the storm sewer de- 

sign as with the sanitary sewers the 








Constructing Sewer in Gladstone Ave. 


flat nature of Westchester necessitated 
very flat grades and consequently 
larger sizes than would be the case 
were the country more rolling. Storm 





Table IIl—Sizes of Sewers 


Size 27in. 24 in. 
Roosevelt Rd. system.............-....::+----- 1,216 2,730 
Se Ai III cee cstenhse cipal niestlaneenoesinente 2,010 
Woodlands and Highlands system.... i90 640 
Second terminal addition system.... 820 3,280 

, ee. wD 


2lin. 18in. 15in. 12 in. 10in. 30in. 
1,300 380 2,530 7,900 47,810 aes 
4,830 2,500 4,950 4,120 38,860 
ssdihialoae 1,880 ssealeaie 420 20,410 
odes 640 ‘iiceaes ‘diesel 8,310 REPRE 
6,130 5,400 8,480 13,440 115,390 3,200 














water, which includes water drained 
from roofs, and street drainage, is dis- 
charged into Addison Creek, which was 
straightened and deepened as part of 
the storm sewer project, and Salt 
Creek, which runs through the south- 
erly part of Westchester. Particular 
care had to be taken in establishing 
the grades of the storm sewers to pre- 
vent interference of the house connec- 
tions from the sanitary sewers, with 














Excavating for New Waterway in Park 
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the storm sewers. Several plans were 
developed and the most economical de- 
sign as determined from average con- 
tract prices in the Chicago area was 
adopted. Some difficult and expensive 
features of the largest storm sewer 
project made the construction interest- 
ing. It was found to be necessary to 
construct an inverted syphon in the 84 
in. outlet line on Roosevelt Road in 
order to leave clearance for a future 
track extension of the C. W. & W. R. 
R. The sewer at this point was de- 
pressed 11 ft. for a distance of 116 ft. 
the total length of inverted syphon be- 
ing 196 ft. This structure was built 
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could be laid. Work was done in winter 
in order that the men could work from 
the ice. The main was laid 3 ft. below 
solid bottom at this point. Street cross- 
ings in Oak Park were negotiated by 
tunneling and then filling the tunnels 
with concrete by hand methods. This 
rather expensive method of putting the 
main under streets avoided interrup- 
tion to traffic. On trenching for the 
main, the usual cut was about 7 ft., 
except at railroad crossings where the 
cut was about 12 ft. in order to pro- 
vide greater cover. An Austin trencher, 
a Parsons backfiller, and a crew of 
about 8 men resulted in an average out- 

















of monolithic concrete and consists of 
two conduits. 

Another portion of the sewer was 
laid through a deep peat bog and it 
was found necessary to support this 
line on a trestle structure which rests 
on piles. 

Approximately 1,000 ft. of 72 in. 
storm sewer and the same length of 
21 in. and 15 in. sanitary sewer were 
built in this manner. 

Construction Notes.—At the point 
where the water main leading to the 
project crossed the DesPlaines River, 
a small stream normally about 50 ft. 
wide and 2 or 3 ft. deep with a very 
sluggish flow, a cofferdam of double 
rows of sheet piling was first con- 
structed, and excavation by hand then 
produced a trench in which the pipe 





84 in. 
Woodlands and Highlands syetem........ fama : 
RIED - sinteiainsannacinns 


Roosevelt Rd. system..............--...0--- 


Totals 





72 in. 
1,430 


Roosevelt Rd. sy6tem.........--....0cccc---sseeeee- 1,470 
Second terminal addition system............ 0... 
I I i cccssetsentalitnnisnsiaobandinndiont ieimaartd 


1,430 


.....6,000 


Second terminal addition system.................... tie 
a 
Woodlands and Highlands system 


Construction View of Storm Sewer Operations at Westchester 


put of from 600 to 700 lin. ft. per 8- 
Pipe was handled with a 
Pipe was dis- 
tributed along the trench in the course 
of delivery and no rehandling was in- 
it in the 
It is interesting to note that 
fire hydrants were placed at intervals 
of 330 ft. throughout the distribution 
system. The average depth of cover 
in the distribution system was 5% ft. 
The trenching and pipe laying methods 


hour day. 
chain block on a tripod. 


volved except for laying 
trench. 


were the same. 


Storm Sewers.—The dredging of the 
main channel of Addison Creek was 
done with draglines and power shovels, 
the latter loading into dump wagons 
The channel of the 
stream was corrected, to provide bet- 
ter runoff, and the old channel was 


drawn by tractors. 


Table I1I—-Storm Sewer Distribution System 


42in. 36in. 33 in. 30 in 27 in 24 in 

eae ee 310 1,850 1,990 3,150 

.. 1,260 1,170 2,130 3,310 5,130 1,640 
aa 340 cide eens wee ‘aces pov ae 
1,600 1,170 2,440 5,160 7,120 4,790 

21in. 18 in. 15 in. 12 in. 48in. 54in. 
8,700 14,100 oe) eo panee 

seaie 5,310 2,700 2,650 nists tm 
140 8,050 16,620 20,940 = 
1,820 6,660 16,560 660 920 

23,880 40,080 67,550 2,210 920 
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filled with material excavated from the 
new channel. The total excavation was 
approximately 60,000 cu. yd., mostly 
clay. A concrete revetment wall was 
laid on one curve, involving 210 cu. yd. 
of reinforced 1:2:3% concrete. 

The work was designed and was con- 
structed under the supervision of Con- 
soer, Older, and Quinlan, Consulting 
Engineers, Chicago, with Geo. O. Con- 
soer and H. Kent, Jr., in charge of de- 
sign, and Arthur W. Consoer, Wm. G. 
Mawhinney, Horace H. Smith, J. A. 
McFadden, and C. A. Case in charge 
of construction. Concrete pipe was fur- 
nished by the Independent Concrete 
Pipe Co., most of the Westchester pipe 
work was done by the L. E. Myers Co., 
Chicago, contractors, and other con- 
tractors were responsible for various 
supplementary contracts. The elevated 
tank was constructed by the Chicago 
Bridge & Iron Works. The main from 
the Chicago stub to the distribution 
system was laid under sub contract by 
Mills & Son, Contractors. 

















































Removing Sediment with 
Dynamite 
The accumulation of mud and other 
sediment, which largely decreases the 
usefulness of waterways and of ponds 
used for water supply, has always pre- 
sented a problem and involved con- 
siderable expense in restoring capacity. 

However, an easy and comparatively 
inexpensive method was resorted to by 
the North American Cement Corpora- 
tion at its Howe Cave, N. Y., plant. 
Dynamite was used to remove mud 
which had accumulated at the intake 
and over a distance of about 300 ft. 
toward the center of the pond. The 
filling in had changed the course of the 
intake channel and greatly reduced its 
capacity. Therefore blasting was done 
to straighten out the intake channel 
and to increase its depth toward the 
deeper part of the pond. 

About 150 to 175 ft. of the line of 
the new channel was loaded by hand in 
about 2 ft. of water, the blaster work- 
ing from a flat bottom boat. On ac- 
count of the nearness of the plant build- 
ings and the possibility of the water 
transmitting the shock of explosion to 
the plant, extra heavy loadings were 
avoided, and four separate shots were 
used in excavating the first 300 ft. But 
the load was gradually increased as the 
distance from the intake was increased 
and the work was carried toward the 
deeper water. 

A spacing of 18 in. in a single line 
of holes was used for the entire length 
of the channel. Near the intake two 
cartridges were loaded per hole, while 
the loading was increased to four cart- 
ridges in the deep water. 

The bottom of the pond was deep, 
soft mud except for about 50 ft., near 
the intake, which was clay. 

Searcely any vibration from the 
blasts was felt at the plant and the 
power house. 

















































Recent Developments in Application of 
Chlorine in Water Purification 


An Outline of the 
Progress in 1927-28 


By L. H. ENSLOW 


Research Engineer, The Chlorine Institute, Inc., 30 East 42nd St., New York City 


HE practice of applying chlorine to 

the raw water or the coagulated 
water at some point ahead of the filters 
has received marked impetus during 
the past twelve months. 


It is increasingly evident that in 
many instances the sources of supply 
of raw water are becoming so polluted 
with sewage as to make it impossible to 
depend entirely on coagulation and 
mechanical filtration. Pre-chlorination 
has in several instances been effectively 
applied to relieve the strain on the 
filtration process by reduction of the 
bacterial load on the filters. Final or 
post-chlorination has been reduced and 
in conjunction with pre-chlorination 
can be considered primarily as a factor 
of safety. Pre-chlorination is receiving 
increasing attention also because ef- 
fective purification may be had without 
the necessity of maintaining residual 
chlorine in the flitered water to the 
extent otherwise considered advisable 
for a high degree of safety. Algae 
growths, so frequently a disadvantage 
in coagulation or settling basins, seem 
to have been effectively reduced or 
controlled by chlorination of the raw 
water. Filter runs have been mater- 
ially increased, wash water consump- 
tion reduced, and the general condi- 
tion of the filter beds has been im- 
proved. In at least one instance the 
filters have produced a sparkling efflu- 
ent which prior to pre-chlorination 
could not be procured. It appears that 
chlorination ahead of the filters is ef- 
fective in reducing the “slime” on the 
sand grains and thus the filters are 
more effectively washed. The occurrence 
of mud spots, mud balls, and breaks 
or cracks in the sand bed has been 
minimized. 

With some grossly polluted waters, 
putrefaction and liquefaction of the de- 
posited sludge in the coagulation basins 
sometimes results in fouling of the in- 
coming fresh water and eructations of 
Sludge from the bottom of the basins. 
It seems that pre-chlorination is effec- 
tive in retarding this putrefactive ac- 
tion; basin washing is cut down and the 
taste of the water improved. 


Several instances have been reported 
in which reduction of coagulant has re- 
sulted from pre-chlorination. This ad- 
vantage, however, can not be predicted 
unless the water is known to contain 
Iron, and an actual trial is necessary 
to determine in each case what value 


pre-chlorination as a coagulant saving 
process may possess. 

Recent Results from Pre-Chlorina- 
tion at Various Places.—It should be 
pointed out in the beginning that the 
pre-chlorination data very difinitely 
support the conclusions of H. W. 
Streeter’ and associates that filters will 
not produce an effluent meeting the 
Treasury Department Standard when 
the raw water contains many more than 
60 B. Coli per ec. c. 

Sandusky, Ohio: (Lake Erie Water).* 
—O. F. Schoepfie, Chemist in Charge at 
the Sandusky plant began pre-chlorina- 





SANDUSKY, OHIO 


PRE-CHLORINATION OF WATER 


tion of raw water in May, 1926, with 
the sanction of the Ohio State Depart- 
ment of Health. Progress reports are 
included in the 1926 and 1927 Proceed- 
ings of the Ohio Water Purification 
Conferences. The outstanding results 
have included longer filter runs, algae 
reduction, improved coagulation, reduc- 
tion of chemical costs and improved 
filter effluents. Fig. 1 graphically pres- 
ents the bacterial efficiencies secured 
and Fig. 3 indicates the maximum B. 
Coli content of the filter effluents with 
and without pre-chlorination. The re- 
duction in monthly averages for B. 
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Fig. 1.—Results of Pre-Chlorination of Water at Sandusky, O. 
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Fig. 2.—Results of Pre-Chlorination of Water at Warren, O. 


Coli is of interest, but of greatest in- 
terest is the elimination of the spas- 
modice presence of high coli content in 
the effluent occurring prior to pre- 
chlorination as shown in Fig. 3. This 
effect is of far greater importance than 
a reduction of the average figures. The 
average pre-chlorination dosage at 
Sandusky during 1927 was only 0.37 
parts per million and no attempt was 
made to carry residual chlorine through 
to the filters. Post-chlorination dosage 
was 0.32 parts per million, a total of 
0.69 parts. For short periods residual 
chlorine was carried through to the 
filters without harmful effect and the 
work is being continued to determine 
the advisability of maintaining residual 
chlorine on the filters. During pre- 
chlorination the filter effluent passed 
the Treasury Department Standards 
and post-chlorination merely increased 
the factor of safety. 

Warren, Ohio: (Mahoning River 
Water).*—P. J. O’Connor, Superinten- 
dent of Filtration, began pre-chlorina- 















































tion of raw water at Warren, O., filter 
plant in July, 1927. Detailed results 
will appear in the 1927 Proceedings of 
the Ohio Water Purification Conference. 
The results indicate the great value of 
pre-chlorination in plants which must 
handle a water subject to rapid and 
wide fluctuations in basterial content. 
The benefits derived include a 33 per 
cent reduction of coagulant otherwise 
required to relieve the filters of the 
high bacterial load, algae reduction, and 
increase of approximately 20 per cent 
in length of filter runs. It has been 
possible to secure a filter effluent which 
meets the Treasury Department Stand- 
ard continuously during pre-chlorina- 
tion. The pre-chlorination dosage was 
on the average 0.75 parts per million 
which produced an applied water on 
the filters containing from a trace to 
0.1 p.p.m. residual chlorine. The post 
chlorination dosage has been reduced 
from the former figure of 0.35 p.p.m. 





aData from plant reports and published 
papers analyized and assembled by H. S. Hut- 
ton, Wallace & Tiernan Co., Pittsburgh, Pa. 
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to 0.23 p.p.m. making a total chlorine 
consumption of approximately 1.0 p.p.m. 

Such a reduction in the final chlorine 
application is of importance at Warren 
where the water is pumped directly 
into the distribution system. There is 
now a greater factor of safety and less 
chance of chlorine tastes appearing in 
the system. 

The bacterial results secured during 
periods prior to and during pre-chlo- 
rination are shown in Figs. 2 and 3. 
Fig. 3 is of particular interest in that 
it indicates the maximum B. coli con- 
tent of the filtered water during each 
month and presents a fair picture of the 
considerable added _ safety secured 
through pre-chlorination which the av- 
erage B. coli content per month fails to 
disclose. 

Kansas City, Kansas: (Missouri 
River Water).—L. B. Mangun, Chemist 
in Charge at the Kansas City, Kansas 
filtration plant began pre-chlorination 
of raw water in July, 1927. <A de- 
tailed paper covering the results was 
read at the 1928 Kansas Water Opera- 
tors School at Lawrence, Kan. 

Mr. Mangun has not found that pre- 
chlorination has enabled him to reduce 
the coagulant dosage and the data so 
far available indicate no appreciable 
reduction in wash water. The chief 
ends sought and accomplished were re- 
duction of bacterial load on the filters, 
algae reduction, and improved quality 
of effluent. Figs. 4 and 5 show graph- 
ically the effectiveness of pre-chlorina- 
tion with respect to the average and 
maximum coli content of the filtered 
water for each month prior to and dur- 
ing pre-chlorination. 

The chlorine dosages applied to the 
filter effluent and the raw water are 
shown prior to and during pre-chlorina- 
tion in Fig. 5. One point worthy of 
note is the change in total chlorine 
required with summer and winter con- 
ditions. During the cooler months the 
average total chlorine requirement of 
0.68 p.p.m. has been but slightly more 
than the average of 0.60 p.p.m. form- 
erly required for _ post-chlorination 
alone. Mr. Mangun believes from the 
data already available that the double 
chlorination practice will increase the 
total chlorine consumption on an aver- 
age for the year of approximately .50 
per cent or less. 

During the summer months no resid- 
ual chlorine reached the filters when 
the pre-chlorination dosage averaged 
from 1 to 1.33 p.p.m. During the 
winter with dosages of 0.34 p.p.m. to 
0.49 p.p.m. residual chlorine reached the 
filters and occasionally appeared in the 
effluent without harmful effect to the 
filters having been observed 

An important feature has been the 
reduction of the residual chlorine main- 
tained in the final water following post- 
chlorination with continued satisfactory 
sterilization insured. Prior to pre-chlo- 
rination a residual of 0.2 p.p.m. was 
maintained whereas during pre-chlo- 
rination 0.08 p.p.m. has been satisfac- 
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tory primarily because less dependence 
on post-chlorination is necesasry during 
double chlorination. 


As to the expense of pre-chlorina- 
tion at Kansas City, Kan., with single 
chlorination the cost has been 43 ct. 
per million gallons, and with double 
chlorination 65 ct. per million gallons. 


Hopewell, Va.: (James and Appoma- 
tox Rivers Water).—Richard Messer, 
Chief Engineer, Virginia State Depart- 
ment of Health, has analyzed the data 
and supplied graphs of the results at 
the Hopewell filtration plant where J. 
W. Haller, Chemist in Charge of the 
filtration plant began pre-chlorination 
of the raw water early in 1924. (See 
Fig. 6.) 

It is noted that the first effect of 
pre-chlorination was not beneficial to 
the filter effluent although a marked re- 
duction in B. coli content of the applied 
water was promptly secured. During 
the first few months of pre-chlorina- 
tion the filters seemed to be unloading 
gas-producing organisms (presumptive 
B. coli) and the effluent was inferior in 
this respect to that prior to pre-chlo- 
rination. The observations and state- 
ments of J. W. Ellms, Filtration Engi- 
neer, Cleveland, O., in respect to pre- 
chlorination exerting a harmful effect 
on filter efficiency in the early stages 
is further confirmed by the Hopewell 
results. Once this unloading had run 
its course, however, the effluent re- 
mained low in gas-forming organisms. 


Attention is called to the record of 
chlorine consumption which averaged 
0.71 p.p.m. during the two years pre- 
ceding pre-chlorination, whereas the 
four year average during pre-chlorina- 
tion was 0.94 p.p.m. which covered the 
pre and post-chlorine consumption, i. 
e., an increase of 25 per cent in the 
total chlorine used. It is understood 
that residual chlorine is maintained at 
approximately 0.2 p.p.m. in the final 
effluent which seems from other experi- 
ences to be greater than is necessary 
for a pre-chlorinated effluent. Appar- 
ently then the 25 per cent increase is 
subject to some reduction without 
jeopardy to the “factor of safety” 
which post-chlorination rightly assumes 
when pre-chlorination also is practiced. 


Niagara Falls, New York: (Niagara 
River Water).°—Plant No. 1 at Niagara 
Falls has its intake well out in the 
river toward the Canadian side and the 
plant does not suffer the pollution load 
that exists along the American shore 
where the intake of Plant No. 2 is lo- 
cated. The latter plant must handle a 
water highly polluted by Buffalo sew- 
age and the quality is subject to wide 
variations as a result. 


Pre-chlorination of the raw water is 
practiced under the supervision of B. T. 
Dignan, Superintendent of Filtration at 
Plant No. 2, primarily to relieve the fil- 
ters of the bacterial load and pollution 
fluctuations and to reduce the depend- 
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ence on single chlorination of the fil- 
tered water. 

The pre-chlorination dosage applied 
during a characteristic month varied 
between 0.23 and 0.45 parts per million 
with a general average approximately 
0.3 parts. This is insufficient to pro- 
duce a filter effluent which will meet 
the Treasury Department Standard and 
post-chlorination is at all times essen- 
tial. The final chlorination averages 
approximately 0.2 p.p.m. which, without 
pre-chlorination, would necessarily be 
greater to insure safety when dealing 
with such heavily polluted raw water. 


Poughkeepsie, N. Y. (Hudson River 
Water).» — Pre-chlorination of the 
highly polluted raw water is practiced 
under the direction of T. F. Lawlor, 
Superintendent of Public Works, at 
Poughkeepsie. The water also receives 
double filtration. The primary filters 
are of the rapid and the final filters 
of the slow sand type. Post-chlorina- 





b Data from plants reports analyzed and as- 
sembled by C. R. Cox’, Asst. Engr., New York 
State Department of Health. 
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tion is applied to the slow sand effluent. 
At this plant pre-chlorination and the 
double filtration make the final chlo- 
rination purely a safety factor. 

The pre-chlorination dosage during 
1927 varied between 0.56 and 0.70 p.p.m. 
and the post-chlorination dosage varied 
between 0.13 and 0.22 p.p.m. making a 
total average dosage of approximately 
0.8 p.p.m. 

The applied water at the primary 
filters has a median value of 10 B. 
coli per 100 c. c. and frequently lower. 
The primary filter effluent will not con- 
tinuously meet the Treasury Depart- 
ment Standard, but the secondary fil- 
ter effluent does so. 


Rensselaer, N. Y.: (Hudson River 
Water).°"—Under supervision of J. M. 
Caird, Consulting Chemist, Troy, N. Y., 
pre-chlorination of the raw water at 
the Rensselaer filter plant has been 
practiced for some time. At this plant 
the heavy pollution of the river neces- 
sitates heroic measures and a pre-chlo- 
rine dosage of between 1.4 and 1.9 
p.p.m. has been applied during 1927— 
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Fig. 3.—Maximum B. Coli Index at Warren, O., and Sandusky, O. 
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Fig. 4.—Chart Showing Effec iveness of 


the average being about 1.5 p.p.m. To 
the effluent is applied between 0.4 and 
0.6 p.p.m. to maintain a residual of 0.2 
p.p.m. The residual chlorine in the ap- 
plied water is maintained at approxi- 
mately 0.5 p.p.m. It is reported that 
the heavy residual chlorine carried on 
the filters apparently keeps the beds in 
an easily washable condition and free 
of slime and mud accumulations and 
bed growths. Post-chlorination does 
not seem to be essential but is continued 
as a factor of safety because of the 
considerable dependence on chlorina- 
tion to produce a safe water at the 
Rensselaer plant. 

Rochester, N. Y.: (Lake Ontario 
Water)."—At the filtration plant of the 
Rochester and Lake Ontario Water 
Company, J. F. Amos, Chemist, prac- 
tices pre-chlorination of the raw water 
and secondary chlorination of the ap- 
plied water ahead of pressure filters. 
The operation is under the supervision 
of J. M. Caird, Cons. Chemist of Troy. 

The raw water is subject to a vari- 
able intensity of pollution and organic 


Pre-Chlorination at Kansas City, Kan. 


content which prior to pre-chlorination 
made it difficult to insure effective 
sterilization by single chlorine applica- 
tion. At present the major steriliza- 
tion is secured through pre-chlorina- 
tion and a minor secondary dosage 
renders the maintenance of residual 
chlorine in the final effluent relatively 
simple. But slight residual is thus re- 
quired and in connection with the lake 
water or normally low organic content 
the low residual chlorine maintained 
makes the water less liable to chlo- 
rinous tastes and odors 


During the period March, 1927-Febru- 
ary, 1928, the pre-chlorine dosage 
varied between 0.20 and 0.67 p.p.m. and 
the secondary application to the applied 
water varied between 0.03 and 0.13 
p-p.m. The median figure for the total 
chlorine applied was approximately 0.32 
p-p.m. 


Raleigh, N. C.:—J. S. Whitener, for- 
merly Superintendent of Filtration at 
Raleigh, N. C., and now Assistant En- 
gineer of the North Carolina State De- 
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partment of Health, reports further 
progress in pre-chlorination at the 
Raleigh filter plant 

Mr. Whitener’® read a paper at the 
1927 meeting of the North Carolina 
Section of the American Water Works 
Association which gave an account of 
the results following chlorine appli- 
cation to the applied water ahead of 
the filters. An earlier experiment with 
pre-chlorination of the raw water had 
not shown any marked improvement in 
conditions whereas the application to 
the coagulated and settled water gave a 
very apparent improvement in the con- 
dition of the filter beds and eliminated 
the “murkiness” previously possessed 
by the filter effluent. Simultaneously 
the bacterial quality was improved, and 
the wash water was reduced. Mr. 
Whitener now reports further data and 
continued success. The comparison of 
the average length of filter runs prior 
to pre-chlorination (1927) and the same 
months during pre-chlorination (1928) 
follows: 


Raleigh, N. C. 
Average hours filter runs 
Priorto During 
Pre-chlo- Pre-chlo- 
Month rination rination % Increase 
1927 1928 
ee 24 37.5 56.2 
ES a 24 43.6 81.6 
/ eee 29 42.5 46.5 
ea 24 42.4 76.7 


The filter beds continue to remain in 
the improved condition secured follow- 
ing introduction of pre-chlorination. 
The wash water has been reduced more 
than 50 per cent. The filter effluent 
shows no B. coli and the total bacteria 
average less than 0.5 per c.c. The wa- 
ter in the clear water basin continues 
to remain clear and sparkling at all 
times which was not the condition prior 
to pre-chlorination. 


The pre-chlorine dosage over the 
period January-April, 1928, has aver- 
aged 0.32 p.p.m. and post-chlorine dos- 
age 0.16 p.p.m. making the total con- 
sumption 0.48 p.p.m. whereas with final 
chlorination only during the same 
period in 1927, it averaged 0.36 p.p.m., 
an increase of but 0.12 p.p.m. Residual 
chlorine of approximately 0.2 p.p.m. is 
carried on the filters but this complete- 
ly disappears during passage through 
the sand bed and no residual is found 
in the effluent. 


Southern Pines and Fayetteville, N. 
C.—Mr. Whitener reports that the re- 
cent experimental pre-chlorination of 
the raw organically stained waters at 
the filtration plants at Southern Pines 
and Fayetteville indicates that superior 
coagulation and greater color removal 
have been secured during pre-chlorina- 
tion. Simultaneously the filter runs 
have increased. The State Department 
of Health has recommended that pre- 
chlorination be adopted at both plants. 


Toronto, Ont. (Lake Ontario Water.) 
—N. J. Howard, Bacteriologist in 
Charge, Toronto Filtration Plant, re- 
ports that during super-chlorination 
when pre-chlorination is discontinued 
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the rapid sand filter effluent becomes 
slightly turbid and the amorphous mat- 
ter and bacterial content of the effluent 
increase preceptibly. In Howard’s opin- 
ion “pre-chlorination of water, which is 
non-susceptible to taste production, is 
at all times beneficial in a physical as 
well as bacteriological sense.” 


Chester, Pa. (Delaware River Wa- 
ter.)—Lyle L. Jenne, Chemical Engi- 
neer, Chester, Pa., in charge of the 
Chester filtration plant, reports that 
pre-chlorination of the raw water was 
initially practiced to secure elimination 
of foreign tastes and odors which pre- 
viovsly appeared intermittently in the 
filtered water. The raw water was 
tested daily to ascertain whether pre- 
chlorination would improve the taste 
or odor and the process applied during 
such periods as the tests indicated it 
to be of advantage. During the past 
three years this intermittent practice 
has been successfully employed. Re- 
cently the chlorination capacity has 
been increased and now continuous pre- 
chlorination is also employed to reduce 
the bacterial load on the filters. Pub- 
lication of data is not warranted be- 
cause of the limited period during 
which continuous pre-chlorination has 
been in use at the Chester plant. 

Philadelphia, Pa. (Schuylkill River 
Water.)—Lyle L. Jenne, Chemical 
Engr. of the Bureau of Water, Phila- 
delphia, Pa., in charge of the water 
purification plant, began pre-chlorina- 
tion of the raw water at the Queens 
Lane rapid sand filter plant in Novem- 
ber, 1927, primarily for the purpose of 
reducing the bacterial load on the fil- 





ters. How well this has been accom- 
plished is shown by the following 
data‘). 
Philadelphia, Pa. 
Queen Lane Rapid Sand Filters 
(B. coli per 100 ¢.c. in Applied Water) 

1927 1928 

No 

Pre-chlo- Pre-chlo- 

rination rination % Reduction 
January ........-........ 1540 19 98.5 
February 410 76.0 
March ....... 10 99.5 
FE cence secucecel 2230 10 99.5 
November* Pa oe 850 
December .............- 16 


*Pre-chlorination begun Nov. 6, 


Baltimore, Md. (Gunpowder River 
Impounded Water).—James W. Arm- 
strong, Filtration Engineer, Bureau of 
Water Supply, Baltimore, Md., has for- 
warded a brief statement concerning 
pre-chlorination of the raw water at the 
rye Filters during the summer 
of 1927. 

During 1926 the raw water contained 
biological growths and algae to an ex- 
tent that caused serious shortening of 
filter runs and necessitated frequent 
“jolting” of the filter beds with wash 
water. Finally it became necessary to 
Wash all of the sand in the filters with 
Nichols machines. 

Beginning May, 1927, pre-chlorina- 
Hen was introduced and Mr. Armstrong 


1927. 


(c) Courtesy Lyle L. Jenne, Chemical Engi- 
neer, Chester, Pa, 
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has supplied a statement to the effect 
that “no difficulty with the filters was 
experienced and the Montebello Filters 
were able during 1927 to keep up to the 
increased summer demands without dif- 
ficulty. The general opinion points to 
a real advantage from pre-chlorination 
which will further be substantiated or 
disproved during continuous pre-chlori- 
nation throughout the present (1928) 
summer.” Data from the 1927 opera- 
tions are therefore withheld. 


Super- and De-Chlorination at Toronto 
Norman J. Howard* 


Super-chlorination of the City of 
Toronto water followed by de-chlorina- 
tion with sulphur dioxide, for taste pre- 
vention, was inaugurated in the fall of 
1926 and continued for a period of three 
months. In March, 1927, because of re- 
current tastes, instructions were re- 
ceived to resume treatment as soon as 
possible. In June, 1927, five new ma- 
chines were added to existing equip- 
ment. The available apparatus at this 


*Bacteriologist in Charge, Toronto Filtration 
Plants, Center Island, Toronto. 
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time consisted of eleven Wallace & 
Tiernan machines of 300 lb. capacity, 
seven machines being used for chlorina- 
tion and four for applying sulphur 
dioxide for de-chlorination. This equip- 
ment has since been increased and at 
the present time consists of fourteen 
machines, each machine having a 300- 
lb. capacity per 24 hours. Provision is 
to be made in the near future for the 
use of one ton chlorine containers 
thereby reducing the cost of chlorina- 
tion to approximately one-half the fig- 
ures reported herein. 


Laboratory experiments previously 
published* showed that taste in Lake 
Ontario water, caused by the formation 
of substitution compounds of phenolic 
and unknown origin occurring in the 
presence of chlorine, could be prevented 
by the application of large doses of 
chlorine. The amount of this reagent 
was computed at 1.2 parts per million. 
As the water became colder in the win- 
ter months the chlorine had to be in- 
creased 2.0 parts. In actual operation 
covering a continuous period of eleven 
months from June, 1927, to May, 1928, 
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Fig. 5.—Effect of Pre-Chlorination at Kansas City, Kan. 
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Fig. 6.—Effect of Pre-Chlorination at Hopewell, Va. 


the chlorine dosage has occasionally 
been increased up to 2.5 parts per mil- 
lion. 

The treatment of the water for taste 
prevention is intermittent and is de- 
pendent upon the prevailing wind direc- 
tion. Frequent laboratory tests are 
made during day and night, the am- 
moniacal nitrogen test being the index 
of probable taste production. As the 
ammonia increases the chlorine dose is 
raised until the maximum dose is 
reached. As soon as the laboratory 
figures show a reduction to normal con- 
ditions as judged by chemical tests the 
chlorine is cut down to the usual dose. 
The de-chlorinating dose is regulated by 
ortho-tolidin tests made on the water 
as it enters the distribution system. 

During a 334 day period the treat- 
ment was used on whole or in part of 
167 days. Not a single taste complaint 
was filed during the period of super- 
chlorination. On one occasion, due to 


faulty operation, the chlorine dose was 
not increased according to instructions 
and a distinct taste occurred in the 
downtown area. 


Within one hour after 


increasing the chlorine dosage the wa- 
ter was free from taste. 

The importance of complete removal 
of the residual chlorine, particularly in 
water susceptible to taste production 
cannot be overemphasized. Our experi- 
ence has shown, that taste will only oc- 
cur in a water which normally would 
have developed taste following the ap- 
plication of a small dose of chlorine. 
In other words, non-susceptible water 
which might be super-chlorinated will 
not give a post-treatment taste if a 
slight excess of chlorine is left in the 
water. From a safety point of view 
residual chlorine is not needed in water 
which has been super-chlorinated. 

The plans for the new one hundred 
million gallon mechanical plant for 
Toronto make full provision for super- 
and de-chlorination treatment and in- 
clude provisions for the use of one ton 
chlorine containers and evaporators. 
This section of the plant when installed 
will be the most complete and modern 
in North America. 

Recent experimental work carried out 
by Frank Hannan in the Filtration 
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Laboratory may result in placing a new 
light on the real cause of taste in chl»- 
rinated water. Combined studies are 
at present being carried out by Frank 
Hannan in Toronto and John R. Bay- 
lis in Chicago, and it is hoped that the 
detailed resuits of their work will short- 
ly be available for publication. 

Table I below shows the chlorine 
and sulphur dioxide dosages. Table II 
shows operation and chemical costs. 


Summary.—The average amount of 
water treated daily from June 13, 1927, 
to May 13, 1928, was 74.78 million I .- 
perial gallons. 

The maximum dose of chlorine = »- 
plied during the _ super-chlorinat on 
period was 2.5 parts per million «..d 
the minimum 0.8 parts. 

The maximum and minimum dose of 
sulphur dioxide was 2.0 parts and 0.8 
parts per million, respectively. 

The treatment was completely suc- 
cessful and a tasteless water was fur- 
nished to the consumers. 

Super-chlorination provides a_ very 
high factor of safety. 

The additional cost incurred by su- 
per-chlorination was approximately 
$0.78 per million Imperial gallons— 
$0.96 per million being the cost during 
ordinary chlorination. 

The combined cost for sterilization 
and taste prevention treatment involved 
in maintenance and operation was $43,- 
360.37, equivalent to $1.74 per million 
Imperial gallons which is subject to 
material reduction through purchase of 
chlorine in 1-ton containers. 


Ammonia or Permanganate in Con- 
junction with Single or Double 
Chlorination 

Very probably there are instances in 
which ammonia, ammonia salts or per- 
manganate treatment in conjunction 
with chlorination, for the purpose of 
taste prevention, have been applied 
which have not come to the attention 
of the author. The limited number of 
installations wherefrom data has been 
supplied will be reviewed without in- 
tent to ignore other cases. 


London, England.— Sir Alexander 
Houston, Director of Laboratories, 
Metropolitan Water Board, London, 
England, has supplied the author with 
statements given below. 

The following taste prevention meas- 
ures are compared. (Note: The state- 
ments in quotation marks are actually 
those of Sir Alexander Houston taken 
from a recent communication to the 
author.) 

1. Pre-ammoniation. 

2. Chloramines. 

3. Permanganate. 

4. Super- and de-chlorination. 

“The conditions under which chlori- 
nation has to be applied vary so great 
ly that it is not possible to lay down 


any hard and fast rule as to which of 


the above expedients is the best.” 
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Table I—Showing Maximum, Minimum and Average Dose of Chlorine, Together With Maximum 
and Average Amounts of Sulphur Dioxide. Parts Per Million 





Chlorine Sulphur Dioxide 
Slow sand plant Drifting sand plant De-chlorinating plant 

Month Max. Min. Aver. Max. Min. Aver. Max. Aver. 
LZ 1.0 0.60 1.8 1.0 0.72 1.5 0.459 

oo» Se 0.8 0.68 1.8 0.8 0.76 1.5 0.512 

-- 1.5 1.0 0.74 1.8 1.0 0.85 1.3 0.526 

1.5 1.0 0.82 1.8 1.0 0.96 1.4 0.634 

1.5 1.0 0.65 2.0 1.2 0.69 1.6 0.450 

1.8 1.0 0.65 2.5 1.2 0.73 1.4 0.441 

1.8 1.2 0.64 2.2 1.3 0.69 1.6 0.418 

1.8 1.5 0.514 2.2 1.5 0.58 1.6 0.336 

~- Bae 1.5 0.769 2.2 1.5 0.921 1.6 0.624 

’ 2.2 1.5 0.975 2.4 1.5 1.17 1.8 0.832 
April ... 2.2 1.5 0.941 2.4 1.5 1.05 2.0 0.745 
May 1.5 1.5 1.8 1.5 1.5 0.447 iB . 0.315 





NOTE: The average amount of chlorine applied when super-chlorination was not being practiced 


varied between 0.30 and 0.45 parts per million. 


Table I11.—Showing Maintenance and Operation 
Cost Figures, June, 1927-May, 1928 
Chlorine, 94.95 tons $13,231.57 








Sulphur dioxide, 67.28 tons ................... 13,519.60 
Labor, 8 men 13,609.20 
Maintenance and incidentale.................... 3,000.00 

Total $43,360.37 





Note: Cost of chlorine during this time was 
$139.50 per ton. Price of liquid sulphur dioxide 
in 1927 was $225 and in 1928, $162.33 per ton. 
Cost of chlorine in 1928 is $149.50, but the use 
of one ton containers will reduce the figure by 
approximately half. The “averages” above are 
not representative of the chlorine used for su- 
per-chlorination. The maximum and minimum 
figures are representative of the variations dur- 
ing super-chlorination only. 


1. “In the case of pre-ammoniation, 
it is essential that the ammonia or am- 
monia salt be added to the water and 
thoroughly mixed with it before the 
chlorine is applied.” 


2. “The use of chloramines has the 
advantage of requiring but one point 
of application, but has the disadvantage 
that much of the chlorine required is 
lost in the reaction with the ammonia 
and the yield of chloramine does not 
seem to be quantitative. Di-chloramine 
appears to prevent the formation of 
tastes and sterilizes as well or slightly 
better than an equal dosage of 
chlorine.” 


“The Hampton (Kew Works) experi- 
ments go to prove that a simple chlora- 
mine process, i.e., mixing chlorine solu- 
tion and ammonium chloride in solution 
in molecular proportions is practicable. 
In dilute solutions similar to those used 
in simple chlorination at least 75 per 
cent yield of chloramine is to be ex- 
pected.” 


3. “Permanganate has the advan- 
tage of being capable of being applied 
either before, after, or simultaneously 
with the chlorine. A few experiments 
indicate relatively large dosages are 
required, but generally speaking it has 
proved effective in dosages of 0.24 to 
0.96 p.p.m. It has the disadvantage of 
imparting color to the water, and there- 
fore cannot be used successfully with 
waters of high organic purity.” 

4. “Super and de-chlorination is per- 
haps the most definite in preventing 
tastes and for rapid and effective steri- 
lization. The process is perhaps best 
applicable to waters of high organic 
purity,” 

For details concerning the Metropoli- 
tan Water Board large scale practices 
with pre-ammoniation and permanga- 
hate treatment the reader is referred to 


the 20th and 21st Annual Reports of 
this Boards, 


In treating the Kew River water, dur- 
ing the winter months only, the supply 
receives pre-ammoniation continuously 
and permanganate of potash in addi- 
tion whenever there is a _ probability 
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compared. With equal chlorine dosages 
after six hours contact the results were 
the same for chlorine as for di-chlora- 
mine but after 32 hours the chloramine 
results were superior. 


If, as seems to be shown by the 
Metropolitan Water Board, large scale 
experiments, the di-chloramine process 
effectively sterilizes and prevents taste 
production, this process will bea more 
attractive than pre-ammoniation from 
a cost standpoint. 


The costly element is the ammonia 
and therefore the ratio of 1.2 NH; to 
8 chlorine to produce di-chloramine is 
more attractive than the use of more 
ammonia in pre-ammoniation followed 
by less chlorine. For example: 


Ammonia (NHs) at 1l5e per Ib. 
Chlorine (Cl,) at 8¢ per Ib. 


a. Dichloramine 





(1.2 NHs3:8Cl) 
chlorine 0.5 p.p.m. 

b. Pre-ammoniation 
(chlorine 0.33 p.p.m.) 





ec. Pre-ammoniation 
(chlorine 0.5 p.p.m.) 





that tastes may develop. 
salts are applied at a point approxi- 
mately 1 mile ahead of the chlorination 
and at a rate to provide 0.25 p.p.m. 
(NH;) content. Occasionally perman- 
ganate is also applied at the chlorina- 
tion station at a rate of 0.2 p.p.m. 
KMnO,. Chlorine is applied at an aver- 
age rate of 0.33 p.p.m. The treatment 
has met with complete success at a to- 
tal chemical cost of 41lc per million 
gallons. 


At Hampton (Thames River) when 
the chlorine dosage was constant at 
0.33 p.p.m., and ammonia was applied 
intermittently at a rate of 0.25 p.p.m. 
(NH;), the results on the ammonia days 
showed that only one-half the number 
of samples contained B. coli in 100 c.c. 
portions compared with the number of 
100 cc. portions showing B. coli on 
days of chlorination without pre-am- 
moniation. The contact period avail- 
able prior to sampling, however, was 
six hours, which period is essential to 
secure the full effect when ammonia is 
applied, unless the chlorine dosage can 
be increased. 


Sir Alexander Houston in his various 
reports shows that use of chloramine, 
or pre-ammoniation, with chlorination 
reugires a period of 4 hours if the most 
economical dosage of chlorine is to be 
effective. The contact period may be 
materially shortened by increasing the 
chlorine dosage. 


In large scale experiments on the 
Thames water at the Kew Works the 
di-chloramine process of Harrold, (i.e., 
mixing chlorine water and ammonia 
solution or solution of ammonia salts in 


the ratio of 8 chlorine to 1.2 parts NH; 


prior to introduction into the water) 


was applied. On alternate days chlo- 
rine alone was applied and the results 


Ammonia 


0.07 p.p.m. ammonia 
cost per million gallons—42c 
0.33 p.p.m. chlorine 


} 0 p.p.m. chlorine 


. <4 0.25 p.p.m. ammonia 


cost per million gallons—53c 
0.5 p.p.m. chlorine 

} 826 D.D.m. ammonia 
cost per million gallons—65c 


Greeneville, Tenn. (Softening Plant.) 
—Advice from J. W. McAmis, Superin- 
tendent of Water Commission, at 
Greeneville, Tenn., is to the effect that 
pre-ammoniation of the raw water at 
the rate of 0.25 p.p.m. ammonia and 
chlorination of the filter effluent con- 
tinues to prevent taste development in 
the distribution system. The original 
report by McAmis® and a subsequent 
paper by the author® contain detailed in- 
formation concerning the process. 


Permanganate-Chlorine Applications 


Rochester, N. Y. (Lake Ontario Wa- 
ter.)"—Under the supervision of J. M. 
Caird, Cons. Engr., permanganate 
treatment of the raw water at the plant 
of the Rochester and Lake Ontario Wa- 
ter Co. was begun in January, 1927, as 
a taste prevention measure. Apparent- 
ly this is the first instance in America 
where the permanganate has been con- 
tinuously applied. After more than a 
year of operation the permanganate 
treatment seems to be entirely effective 
in conjunction with pre-chlorination fol- 
lowed by secondary chlorination. 


The permanganate is applied to the 
raw water almost simultaneously with 
the pre-chlorine application. The ap- 
plication is controlled by carefully 
watching changes in chlorine demand 
of the raw water. Increased demand 
indicates increasing organic content 
of the water which in turn indicates 
that polluted waters of the Genesee 
River are reaching the intake. This is 
a signal to begin permanganate treat- 
ment and to boost the pre-chlorine dos- 
age to secure desired results. Change 
of winds which drives polluted water 
away from the vicinity of the intake 
allows for discontinuance of permanga- 
nate treatment, but a careful watch is 
always maintained to detect approach 
of the taste producing waters. 
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The following table indicates the 
periods of permanganate application 
and the rates applied: 

Rochester, N. Y. 

(Permanganate Treatment and Double 

Chlorination) 


1927 p.p.m. KMnOs4 

Month median maximum Remarks 
March ......... 0.08 0.08 applied 12 days 
 _e 0.06 0.09 15 
October* .... 0.07 0.12 16 
November .. 0.04 0.04 1 
December .. 0.09 0.13 15 
Jan., '28 .... 0.05 0.14 1l 
February .... 0.05 0.13 


17 
*None applied between April and October. 
Permanganate of potash in commer- 


cial grade costs from 18 ct. to 20 ct. per 
pound and may be fed from dry feed 
machines or solution tanks. The maxi- 
mum cost for permanganate treatment 
at Rochester is 23 ct. per million gals. 
and the median cost has not exceeded 
15 ct. per million gals. 

Buffalo, N. Y. (Western New York 
Water Co.—Lake Erie Water.)»*—The 
raw water is fouled by coke plant 
wastes which intermittently reach the 
intake. The only measure of purifica- 
tion is single chlorination which must 
necessarily be maintained at a relative- 
ly high rate. 

Mr. H. F. Buy of the Western New 
York Water Co., a pioneer in chlorina- 
tion of water, started permanganate 
application on January 16, 1928. The 
initial rate was but 0.03 p.p.m. which 
was thereafter varied to suit conditions 
as indicated in the tabulated data fol- 
lowing: 


MUNICIPAL NEWS AND WATER WORKS 


advantages in some instances that ren- 
der it more desirable than copper sul- 
phate. One for instance, is the 
accuracy of application to a flow of 
water past a given point, and another 
is the additional advantage which 
chlorination simultaneously possesses, 
i. e., sterilization and oxidation. The 
cost of chlorine is considerably less 
than that of copper sulphate and there 
is no reason for controversy in case 
some of the chlorine remains in the 
treated water. 


The experiences of L. B. Mangun, 
Superintendent of Filtration, Kansas 
City, Kans., in the matter of algae 
control in a _ distribution reservoir 
wherein chlorination was employed in 
a novel manner will be thoroughly cov- 
ered in a paper on the subject to be 
read at this meeting, therefore the 
reader is referred to Mr. Mangun’s pa- 
per for the details and results secured. 


New York City, N. Y.—Dr. Frank E. 
Hale, Director of Laboratories, De- 
partment of Water Supply, New York 
City, and also in charge of chemical 
treatment of the various water sup- 
plies of the city, has placed at the dis- 
posal of the author the following data 
on chlorine as an algaecide. 


Chlorine dosage of 0.3 p.p.m. applied 
to the New York water supply attacks 
microscopic organisms and sets free the 
distasteful oils from several varieties 


Western New York Water Co.—Buffalo, New York 
(Permanganate Treatment) 


1928 p.p.m. KMnO,4 


Min. Max. 
- 03 03 
03 


January 
February . 









In March serious pollution reached 
the intake as is evidenced by the high 
chlorine demand and permanganate re- 
quired. Nevertheless it was possible to 
effectively sterilize the water without 
taste production. Apparently no com- 
plaints have been received relative to 
permanganate stains in the water. The 
particular interest here lies in the fact 
that chlorination has been called on to 
function alone where a filtration plant 
for some time has been considered de- 
sirable and is at this writing under 
construction. The results of the past 
season have shown what can be accom- 
plished in chlorination of an unfiltered 
polluted water as a temporary expedi- 
ent until more adequate purification 
measures can be secured. 

Rensselaer, N. Y. (Hudson River Wa- 
ter).\—Experiments at the Rensselaer 
filtration plant during the past winter 
indicated permanganate application to 
the raw water effectively prevented 
taste production, and it will be again 
experimentally applied should phenol 
wastes become troublesome. 

Chlorine in Algae Control 

Chlorine will probably not entirely 
supplant copper sulphate as an algae- 
cide, but it is becoming increasingly 
evident that it has a place in the field 
of algae elimination and has peculiar 


p.p.m. Chlorine p.p.m. residual chlorine 

Aver. Min. Max. 
.03 28 1.40 0.2 plus or minus 
.03 25 0.34 0.2 plus or minus 
03 — 2.10 0.2 plus or minus 
04 29 0.50 0.2 plus or minus 
of algae. Additional chlorine applied 


destroys the taste thus produced. 


A dosage of 0.5 to 0.7 p.p.m. has de- 
stroyed and rendered tasteless 100 units 
of synura and above 0.7 p.p.m. 200 
units can be handled. A growth of 
uroglena (2000 units) has been killed 
and taste destroyed with 0.5 p.p.m. 
chlorine, and dinobryon (500 units) has 
been destroyed and deodorized by 0.5 
p.p.m. chlorine. The same dosage given 
a water entering a storage reservoir 
caused a 25 per cent reduction of or- 
ganisms during storage whereas pre- 
viously there had been a considerable 
increase. The organisms suffering re- 
duction included asterionella, anabaena, 
aphanizomenon, coelosphaerium, tabel- 
laria, melosira, volvox, and ceratium. 

During the year 1927, chlorination of 
the New York Water Supply has con- 
trolled organisms and tastes as follows: 

Synura.. (% units) dosage 0.3 
p.p.m., residual 0.05 p.p.m. 

Asterionella (1350 units) dosage 0.7 
p.p.m., residual 0.2 p.p.m. 

Synura .. (Croton supply) 
0.55 p.p.m., residual 0.1 p.p.m. 

Synura (Long Island Ponds) dosage 
0.3-0.5 p.p.m., residual 0.1 p.p.m. 

In the well water supply of the 
Jamaica Water Co. crenothrix caused 
complaints. It was effectively killed in 


dosage 


August 


the system by a dosage of 0.5 p.p.m. 
(residual 0.1 to 0.3 p.p.m.) and blown 
off at the hydrants. It is sometimes 
the case that organisms are killed and 
taste increased as a result of small 
chlorine dosages, but for some reason 
the taste and odor dissipate during tiie 
passage of the water through the aque- 
duct and reservoirs. 

Mexia, Texas. (Limestone Springs 
and Deep Wells.)—At Mexia, Texas, }t. 
D. Morgan, Superintendent of Water 
Works, employs continuous chlorination 
almost solely as a means of algie 
growth prevention in service reservoi s. 
After various experimental applicati« is 
Mr. Morgan advises that for best 
sults the following procedure seems ‘to 
be the most effective. Chlorine (about 
0.72 p.p.m.) must be applied to the in- 
coming water not less than 20 ft. ahead 
of a baffled mixing chamber constructed 
at the reservoir. At the mixing cham- 
ber inlet roughly 1.12 grains per gallon 
of hydrated lime are added. The efflu- 
ent which enters the reservoir along 
one side near the surface creates cur- 
rents which produce a very fair distri- 
bution of the incoming water contain- 
ing 0.3 to 0.5 p.p.m. residual chlorine. 
Copper sulphate is occasionally applied 
to dead spots in the corners of the 
reservoir. 

Prior to chlorination the Mexia reser- 
voir was subject to rapid increases in 
algae growth after each cleaning and, 
in addition to the use of copper sul- 
phate, in hot weather, weekly clean- 
ings were necessary. After each cop- 
per treatment the water was filled with 
dead and decomposing algae which re- 
sulted in considerable complaint and 
damage at bottling works, laundries, 
etc. 

Chlorination has been in use for al- 
most two years and in a recent letter 
Mr. Morgan makes the following inter- 
esting statement: “We have had no 
trouble since starting chlorination and 
have not had to clean the reservoir for 
eighteen months.” Thus it appears that 
the treatment which has stood the test 
of a part of one summer and an addi- 
tional entire summer may be considered 
a preventive rather than a cure. 

The author saw the conditions exist- 
ing at Mexia prior to chlorination and 
the algae so abundant (protococcus) 
was apparently a copper resistant spe- 
cies’. Oscillaria was also abundant. 

That chlorination effectively prevents 
the quantity and quality of growth 
formerly present in the Mexia reservolr 
is, to the writer’s mind, a remarkable 
fact; but some credit is due the lime, 
for without it the efficacy of the 
chlorine, as reported by Mr. Morgan, 
was apparently not so great. 

Chester Cohen, District Enginee?; 
Texas State Department of Health, re- 
ports that in addition to Mexia the fol- 
lowing towns in Texas are successfully 
using chlorine for algae control: Gra 
ham, Donna, Grand Saline, and Laredo. 

At Richmond, Virginia, and Red 
Bank, New Jersey, chlorination pre 
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ver's growth of algae in the aeration 
an clear water basins. 


Retardation or Prevention of Sludge 
Putrefaction in Coagulation Basins 


Sludge deposits in coagulation basins 
ut plants treating organic waters are 
subject to anaerobic decomposition. In 
summer and particularly so in southern 
climates gas production within the 
sludge deposits results in rising sludge 
which is sometimes referred to as 
“basin turnover.” In Panama _ the 
basins at the Gatun plant, during the 
writer’s service there, had to be thor- 
oughly cleaned every fourteen days and 
at some seasons even more frequently, 
or else difficulties from sludge eructa- 
tions occurred. These disturbances dis- 
tribute ill-smelling and bad tasting 
decomposition products through the wa- 
ter. 


At Elizabeth City, N. C., and Norfolk, 
Va., pre-chlorination has proven effec- 
tive in improving the basin condition 
and in increasing the length of service 
between washings. 


At Rusk, Cisco, and Henderson, 
Texas, where coagulation and clarifica- 
tion on the fill and draw plan in mul- 
tiple tanks is practiced, chlorination of 
the coagulated influent during filling 
has proven effective in preventing ris- 
ing sludge in the quiescent tanks. 


Lake Dundee, N. J. (Passaic River 
Water.)—A filtration plant at the Lake 
Dundee plant of the National Silk Dye- 
ing Co., was constructed in an attempt 
to purify the waters of the heavily 
polluted Passaic River which at times 
in summer resembles a septic tank in 
appearance. The plant effluent was in- 
tended for industrial use only. Trouble 
was experienced with putrefaction and 
liquefaction or gas lifting of sludge in 
the large coagulation basins. Upon the 
recommendation of Churchill Hunger- 
ford, Consulting Engineer, pre-chlori- 
nation was adopted to reduce putrefac- 
tion and frequency of basin cleaning. 
Sufficient chlorine is applied to the raw 
water to insure a slight residual in the 
basin effluent and from reports avail- 
able the process is successful. 


The author wishes to acknowledge 
with appreciation the cooperation, and 
assistance of the various persons men- 
tioned in this paper. 
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Water Works Association. 





Profit in Sewage Sludge 


Municipalities that are struggling 
with the problem of financing success- 
ful operations of their sewage treat- 
ment works may be both interested 
and encouraged by the experience of 
Schenectady, N. Y., which sold its en- 
tire output of sludge for 1927, for use 
as fertilizer by farmers and gardeners 
in the vicinity. According to the June 
15 Ohio Health News reports available 
do not indicate the price received, but 
if it was anything commensurate with 
the fertilizer value of the sludge, as 
compared with stable manure or com- 
mercial fertilizers, the aggregate re- 
turn must have been an appreciable 
factor in financing operation of the 
plant. 


Many Ohio municipalities are taking 
advantage of the sewer rental law for 
financing effective operation of their 
sewage treatment plants, and New 
York is without the advantages pro- 
vided by that pioneer statute; but it is 
to be remembered that successful op- 
eration of sewage treatment works also 
includes sludge disposal, for accumu- 
lation of sludge frequently constitutes 
a disposal problem difficult of solution. 
Successful marketing of the sludge, 
therefore, not only would enable the at- 
tainment of 100 per cent operation, but 
also would pay its own costs and con- 
stitute a material reinforcement to the 
financing of plant operation. 


Marion is the only Ohio municipality 
that markets its sludge. Floyd G. 
Browne, chemist-in-charge, began its 
sale about a year ago, and sales have 
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reached a steady increase at $4 a load, 
of about a cu. yd. At Canton, Charles 
C. Hommon, superintendent of plant, 
pumps the wet sludge to a large farm 
owned by the city, and the success at- 
tained there has caused a heavy demand 
from neighboring farmers for similar 
service. 


This is the fourth consecutive year 
that all the sludge from the Schenec- 
tady plant has been sold as fertilizer. 
Initial steps in an intensive sales cam- 
paign were taken in 1924. The de- 
mand has grown each year, and scores 
of prospective buyers have been un- 
able to obtain the fertilizer, while oth- 
ers could not obtain the amounts they 
desired. The increased demand is note- 
worthy in view of the fact that few 
sections of the country report any in- 
terest on the part of farmers in sew- 
age sludge, which usually is a liability 
instead of an asset. 


Necessarily, a marketing plan must 
be adopted if the sludge is to be sold, 
and the business-like marketing meth- 
ods employed at Schenectady could well 
be copied by other municipalities. The 
plant superintendent has given a series 
of lectures each year before farmers’ 
meetings, has repeatedly obtained the 
aid of the county Farm Bureau, and 
also has maintained a program of pub- 
licity through the local papers. Every 
effort has been made to show farmers 
how to use the sludge to best advan- 
tage. Schenectady parks have been 
using it, and reports indicate excellent 
results on grass and flower beds. Be- 
ginning this year, sludge has been de- 
livered in test quantities to two golf 
courses, and scores of bags have been 
given free to local householders for 
lawns and gardens. This distribution 
of sludge among the citizens has creat- 
ed much interest in the treatment 
plant, and favorable comment has re- 
sulted from the visits of persons who 
never before knew that the sewage 
treatment plant existed. 


Care has been taken to inform users 
of sludge to keep it away from all types 
of crops growing in or on the ground 
which go to the table without cooking. 








Bridge at Dusseldorf, Germany. 





This Steel Structure Was Widened a Year Ago by Bracketing 


on the Outside to Accommodate Two Street Car Lines. This Doubling of Capacity Was Secured 
at a Very Nominal Cost as the Bridge Had Been Liberally Designed 
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height, was constructed along the west 
bank of the precipitous Arroyo Seco, 
the channel of which is from 100 to 125 
ft. below the elevation of the pavement. 





Drainage and Traffic Protec- 
tion Provisions for New 
Boulevard in Pasadena 


By W. E. BARNEY 
Assistant Engineer, City of Pasadena, Calif. 


This wall is shown in one of the ac- 
companying illustrations. In design the 
wall consisted of the L-shape, canti- 

The city of Pasadena has recently com-_ lever, and counterforted types and along 
pleted the construction of Linda Vista the top Page highway guard was in- 
stalled. The fabric was 
fastened to steel posts by 
No. 6 gauge wire clamps, 
the posts being grouted in- 
to steel pipe sleeves set in 
the curb which was con- 
structed as a part of the 
retaining wall. Ornamental 
knobs were placed in the 
top of each post; both 
posts and fabric being 
painted white except the 
knobs, which were painted 
black. 








A Rather Unusual View of Linda Vista Boulevard at Pasadena. 
Note the Extension Put to the 30-In. Culvert in Order That 
Drainage Might Be Carried a Safe Distance from the Base of . 

the Wall That it was necessary 


to adequately protect mo- 
torists at this point is evi- 
denced by the fact that 
even at this early date the 
chain link guard and curb 
has been called into serv- 
ice by a speeding car over 
which a driver had lost 
control. Without the chain 
link guard this car would 
have plunged to the slop- 
ing bank 50 ft. below. 


W. C. Earle is City En- 
gineer and Superintendent 
of Streets, J. H. Allin is 
Avenue, one of its main boulevards, Deputy City Engineer, and the writer 
through the Linda Vista residential dis- designed the work. J. E. Haddock of 
trict which is located along the west Pasadena was contractor. 
bank of a wide canyon known as the 


Arroyo Seco and at the foot of the San Simplification for Fire Ap- 
Rafael mountains. This gives an addi- - 
paratus Capacity Approved 


tional outlet for traffic to the fertile 

San Fernando Valley via Flintridge, A general conference of manufactur- 

Sunland and Tujunga. ers and users, hold June 27th, at the 

; A Department of Commerce under the 

Pea goto of ee rahe auspices of the Division of Simplified 

required the making of heavy cuts and practice of . Ries: SET 

fills and provision for cross drainage approved a seuaaies caine ae 

from the adjacent mountains. For the fire engine pumping capacities. 

drainage Armco corrugated culverts The recommendation as approved, is 

were used. In crossing Cottonwood can- as follows: 

yon a 300-ft. length of 30-in. diameter *300 gal. per minute at 120 lb. pres- 














A Portion of the Boulevard. At This Point Motorists Are Pro- 
tected by 12-In. Reinforced Concrete Curb and Chain Link High- 
way Guard 





pipe was placed through a fill 50 ft. in "aan aa : . 
depth. To obtain street drainage, rein- ‘sania gal. per minute at 120 Ib. pres- 


forced concrete catchbasins with curb 500 gal. per minute at 120 Ib. pres- 
instakes and Armco corrugated pipe cure. . 
wells connected to the 30-in. pipe were 750 gal. per minute at 120 Ib. pres- 
used. sure. 


At the north end of the boulevard and ae gal. per minute at 120 lb. pres- 


near the Devil’s Gate Flood Control Capacities marked (*) cr any other 
Dam another Armco pipe was carried capacities less than 500 gal. per min- 
through a reinforced concrete retaining yte are not recognized as standard by 
wall. This wall, which was 440 ft. in the National Board of Fire Under- 








length and varied from 3 to 50 ft. in writers. In this conirection the follow- 
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ing resolution was passed by the co, 
ference: “The conference goes .n 
record as indorsing the paragraph co- 
tained in the suggested specificatio.s 
for gasoline automobile fire apparat.is 
of the National Board of Fire Und: r- 
writers, dealing with the 300 or 400 ¢ :1. 
capacity.” This paragraph reads: 

“These machines are within the reach, 
financially, of villages and rural ds- 
tricts which otherwise could not buy 
equipment; they are more genera ly 
effective than the usual chemical «n- 
gine in territories without waterwoiks 
systems, as some suction supply usually 
can be found. It must be recognize, 
however, that in some states little or 
no credit is allowed by the insurance 
rating organization for pumping capac- 
ity of less than 500 gal. a minute in 
one or two pumpers.” 

On account of the relatively small 
number of fire engines produced an- 
nually, as compared with other manu- 
factured products in the mechanical 
line, there has been a natural tendency 
toward diversification, in an effort to 
exactly meet the requirements of users, 
according to manufacturers represented 
at the conference. Manufacturers and 
users have recognized the fact that un- 
necessary diversity of size or capacity 
results in increased cost and slower 
service, and makes it difficult to manu- 
facture parts for stock. 

Approximately six months ago, a 
number of manufacturers cooperated to 
secure figures in regard to existing 
diversity, and after several preliminary 
meetings, a committee of the manufac- 
turers formulated the list of standard 
capacities which was approved at the 
general conference June 27th, as being 
sufficient to adequately cover all rea- 
sonable demand for stock fire engines. 

This recommendation will become 
effective on Oct. 1, 1928, subject to an- 
nual review by the Standing Commit- 
tee. This committee will consist of 
Charles H. Meigs, Commissioner of the 
Fire Equipment Institute; George S. 
Watson, Chief, District of Columbia 
Fire Department; Ross B. Davis, Pres- 
ident of the International Association 
of Fire Chiefs; S. O. Cook, of the 
Boyer Fire Apparatus Co.; and D. C. 
Fenner, of the Mack International 
Truck Corporation. 

The Division of Simplified Practice 
will shortly circularize the industry for 
signed acceptances to the approved 
recommendation. Before the recom- 
mendation can be published by the De- 
partment of Commerce, at least 80 per 
cent of the industry, by volume of an- 
nual production, must accept the same 
in writing. 





Annual Dinner for Officials.—Detroit 
has an annual Officials’ dinner for those 
holding city, county, state and federal 
posts. The dinner is given under the 
auspices of the Board of Commerce. 
Nearly 450 business and public officials 
attended the 1928 dinner. 























a ae ee ee 


— me. RHR ~~ « rh 


_—-—s —“ -y OS 


—t 





ce. 
als 


Dead Ends in Water Mains 


Effect on Capacity 
and Quality of Water 


By S. B. MORRIS 


Chief Engineer, Pasadena Water Department, Pasadena, Calif. 


other water works and to learn what 
progress their executives had evolved 
for meeting the problem of dead ends, 
I wrote a note to eight of my friends in 
the water works fraternity. Their replies 
were unanimously opposed to the 
mainteance of dead ends wherever they 
could possibly be eliminated. Everyone 
provides a fire plug or blow off to 
bleed the dead ends of mains unless 
an active service can be placed at the 
extreme end of the main. 

Practice of blowing off these bleed- 
ers varies. Some blow them off at 
fixed intervals of two weeks to two or 
more months; others bleed them only 
upon complaint or at irregular inter- 
vals as experience dictates. When dead 
ends are caused by valves being closed 
between pressures one large city makes 
a practice of cracking these valves 
sufficiently to cause some circulation 
from the higher to the low pressure. 

Replies to my letter show that not 
all are agreed upon what the real 
source ‘of difficulty is with the dead 
ends mains or the sealed services which 
present somewhat the same problem. 
Mostly the trouble appears to be with 
the taste and odor of the water due to 
products of bacterial action. One city 
engineer attributes this taste to the 
pipe or the pipe dip; another engineer 
believes the corrosion due to gasses 
formed is the greater problem. 

In the short time allotted to me I 
shall attempt to briefly analyze and 
weigh the several problems pertaining 
to dead ends in water mains and sealed 
services. 

Dead ends affect the carrying capac- 
ity of the mains for general and fire 
purposes. The stagnant water in dead 
ends causes tastes and odors and may 
affect the rate of corrosion of the 
pipes. Different metals used in the 
manufacture of the various kinds of 
pipe effect the water differently, and 
In turn the pipes themselves are af- 
rte differently by different qualities 
of water, 


ie order to find out the policy of 


Effect on Capacity.—The undesirabil- 
ity of dead ends from the standpoint of 
main capacities for general and fire 
purposes is immediately evident. For 
the same sizes and lengths of pipe the 
dead end main will have not more than 
one-half the capacity of the circulating 
main and will be twice as subject to 
Interruption or failure of service 
throuch being supplied from but one 
end. Water pressures will fluctuate 
more widely and water hammer is more 
severe in the dead end main. The cir- 


culating system tends to equalize pres- 
sures and drafts by spreading of the 
load factor. 

Effect Upon Quality of Water.—In 
discussing the effect of dead ends upon 
the quality of the water served to the 
consumers, it is well to consider just 
what chemical and bacteriological re- 
actions take place. The average city 
water contains more or less dissolved 
oxygen, organic matter, acidity or al- 
kalinity. 

The dissolved oxygen is rapidly con- 
sumed either by bacterial action or 
oxidation of the interior surface of the 
pipe. Aerabic types of bacteria must 
then die off entirely unless they are 
able to form spores which would con- 
tinue only as spores. Anaerobic bac- 
teria, however, will thrive and their 
numbers at any moment will be deter- 
mined by the available organic food 
supply present. 

The activities of aerobic bacteria are 
not productive of such especially bad 
odors and tastes as the anaerobic. It 
is to this latter class of organisms that 
we must attribute the worst dead end 
conditions. Normal laboratory proced- 
ure is effective only for aerobic types 
of bacteria and these at the body tem- 
perature of 37° C. Anaerobic bacteria 
grow better at 20° C. 

When bacteria consume organic mat- 
ter in the presence of oxygen the reduc- 
tion products which they form are not 
objectionable and possess neither taste 
nor odor. When bacteria work upon 
the same types of organic matter in the 
absence of the all important dissolved 
oxygen the decomposition products 
which they form are foul smelling. 
Such products as hydrogen sulphide 
and other highly odoriferous sulphur 
compounds are formed. 

While none of these products which 
give to stagnant water its characteris- 
tics odor are at all dangerous to the 
health, they are at times the source of 
such complaint by the consumers and a 
disturbing problem to the water super- 
intendent. 

Probably most true dead ends have 
little or no circulation though chemo- 
taxis may play a part for we know that 
most bacteria will move toward avail- 
able food. As the organic matter in 
the dead end becomes depleted, there 
may be some movement of the bacteria 
from the dead end toward the portion 
of the pipe where water is in motion 
and a fresh food supply is available. 
Such movement or circulation is not 
thought to be appreciable. 

Tests made of active and sealed serv- 
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ices from the end of the same 2-in. cast 
iron lateral show little or no apparent 
contamination of the active service. 

What Tests Show.—I am much in- 
debted to George Read, Superintendent 
of Meters and Services and to Carl 
Wilson, Director, Biological Laboratory 
for the Bureau of Water Works and 
Supply, Los Angeles, for many anal- 
yzes of water from scaled services and 
able discussion of the biochemical prob- 
lem. The results of these tests and 
other analyses conducted in our own 
laboratories at Pasadena show widely 
varying conditions from which some 
general statements may be made. 

In any given dead end bacterial ac- 
tion will increase rapidly until oxygen 
and organic matter are consumed after 
which the bacterial action will rapidly 
diminish to a very low condition. Foul 
gasses will begin with the failure of 
the oxygen supply soon reaching an 
optimum after which they will cease to 
be produced with the lessening bac- 
terial action. Tests by Dr. Wilson in- 
dicate lesser bacterial action in sealed 
copper services than in sealed cast iron 
services, which may be due to germi- 
cidal action of the copper, though in- 
sufficient tests have been made to be 
conclusive. 

Therefore we cannot expect any cer- 
tain fixed time of flushing such, as 
every two weeks, every month or any 
other inflexible period to be proper for 
every water system, nor for every dead 
end in the same system. In fact, in 
almost every system the quantities of 
oxygen, carbon dioxide and of organic 
matter are so variable with the 
season and with the several sources of 
supply that only experience in the 
individual case can be used as a 
safe criterion. We are quite safe in 
saying that a very old dead end which 
has not been flushed will no longer re- 
quire any flushing as bacterial action 
has practically ceased and the obnox- 
ious gases are no longer produced. 

Effect of Dead Ends Upon Corrosion. 
—There appears to be a general opin- 
ion that dead ends or sealed services 
are much more rapidly affected by in- 
terior corrosion than pipes through 
which water is constantly moving, A 
theoretical discussion of the active ele- 
ments of corrosion, and observation of 
many sealed services in comparison 
with active services does not appear to 
sustain this opinion. : 

The most active corrosive elements 
in the average city water supply are: 
Dissolved oxygen, which we have seen 
is rapidly used up and does not re- 
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place itself; free carbon dioxide or car- 
bonic acid, which may not in itself be 
used up, but which cannot continue to 
be active or effective without oxygen, 
and hydrogen-ion concentration. Hy- 
drogen-ion concentrations represented 
by values of pH greater than 10 are 
only slowly corrosive, between pH 4.3 
to 10 moderately, and less than pH of 
4.3 rapidly corrosive. Here again oxy- 
gen must be present to break the polar- 
izing film of neutral hydrogen stems 
on the metal to complete the corrosive 
action under the electro-chemical 
theory of corrosion. 

We have not time here to go more 
fully into the detailed theories of corro- 
sion and the effect upon the several 
metals now used for mains and service 
piping. Inspection of services in our 
Pasadena system varying from 10 to 
41 years of age in both sealed and 
active condition appears to substantiate 
the fact that interior corrosion is not 
more rapid for the sealed service than 
for the active service and may be ma- 
terially less, due to the absence of dis- 
solved oxygen. 

It would appear that frequent flush- 
ing of dead end mains may materially 
add to the rate of interior corrosion 
over that to be expected if the mains 
were not flushed. The optimum rate 
of dissolved oxygen and carbon diox- 
ide for maximum corrosion may be 
brought about for a greater percentage 
of the time through such flushing than 
though the dead ends were allowed to 
reach their inactive condition through 
complete consumption of oxygen and 
other corrosive elements. 

Effect of LElectrolysis—Dead end 
mains and services are naturally more 
subject to electrolytic action from stray 
street railway currents. If such dead 
end pipes or services are positive to the 
earth in the direction of their dead 
ends, currents will flow from them into 
the soil, thus concentrating corrosive 
action near the ends of such pipes. 

From the above discussion we must 
conclude that dead ends are something 
we should restrict to an absolute mini- 
mum in any modern water works dis- 
tributing system, for such dead ends 
tend to decrease pressures, lessen fire 
flows, increase shutdowns, increase wa- 
ter hammer, increase complaints of 
tastes and odors, in some cases they 
may increase corrosion, particularly 
from electrolysis. The growing use of 
duplicate mains on each side of a street 
should make the number of dead ends 
between pressure districts less neces- 
sary. In fact this is an additional 
argument for such duplicate mains. 

The practice of locating fire plugs on 
dead ends as effective bleeders for the 
mains is desirable in flushing the pipe 
lines, but not so satisfactory from the 
standpoint of fire protection. 

Cracking of valves between pressures 
to give a slow circulation from the 
higher pressures to lower ones is a 
hazardous procedure as far as the 
valve is concerned. A better procedure 
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where such circulation is necessary, 
would be to install small by-pass valves 
for this purpose. 

For average water conditions sealed 
services should present no greater 
problem than active services. Where 
severe conditions are known to exist, 
sealed services can be installed with 
the corporation cock at the main closed, 
and a valve box installed over such 
cock so that the service can be turned 
on when required. In this way water 
is not turned into the services until it 
is to become an active service. This is 
the present practice in some cities. 

Acknowledgment.—The foregoing is 
from a paper presented at the 1928 
Convention of the American Water 
Works Association. 





Public Service as a Profes- 
sion 

The following interesting article 
pointing out the need for trained men 
in modern city administration is taken 
from the Toledo City Journal, a pub- 
lication of the Commission of Publicity 
and Efficiency of Toledo, O.: 

“To the victor belongs the spoils.” 
This trite quotation, often attributed 
to Andrew Jackson, originated with 
Senator Marcy of New York. But the 
spoils system was flourishing in New 
York city over a decade before Jack- 
son was elected president in 1828. It 
grew unchecked for over half a cen- 
tury, when, in 1883, the first national 
civil service law was passed. Since that 
time civil service has made consider- 
able progress in cities, and today In- 
dianapolis is the only city of over 250,- 
000 inhabitants without civil service 
provisions. However, in many of these 
cities it is a dead letter. 

Foundation of the Machine.—What is 
the theory underlying the spoils sys- 
tem? It is based upon the idea that 
all men are created equal and are equal- 
ly able to fill public office. It is the 
foundation of the political organization 
and the “machine.” Assuming all men 
of equal abilities, and conceiving all 
public offices and positions as political 
plums, it is but a step to the idea of 
rotation in office, giving little Jack 
Horners a chance to stick in their 
thumb and pull out a plum. 

Is the spoils system inseparable from 
government? Is there any inherent 
reason why the public service should 
not offer a permanent career just as 
law, medicine, or business do? It may 
be said at the outset that the spoils 
system is purely American. It is un- 
known in England and German city ad- 
ministration. City councils come and 
go, but there administrative jobs are 
looked on as a trusteeship for the pub- 
lic, and not as a privilege of the office- 
holder. In Europe professional quali- 
fications are considered the first 
requirement for the people in the ad- 
ministrative service. In American cities 
the first question usually is, “What did 
you do for the party?” And just so long 
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as the American public demands noth- 
ing more of its public employes than it 
be loyal party supporters, it need not 
expect the efficiency of private business. 

Complexity of the Job.—It may have 
been true that almost any man coul< 
fill any office capably in 1800, when 
keeping pigs off the public thorough- 
fares was one of the pressing problems 
of the community—when there were 
no sewers, no public street lighting, 
no public water supply, no crime 
problem, no traffic problem, and no 
street pavement except a few cobble- 
stones. But the good old days are no 
more. Times have changed. Today 
the chief executive of the modern city 
is confronted with a varied array of 
problems that would stagger the hea: 
of the largest industrial concern in the 
country. From street railways to vice, 
and from water supply to playgrounds, 
from anonymous letters to job seekers, 
from municipal universities to strect 
cleaning, the variety and complexity of 
the problems confronting the modern 
city executive is bewildering. 

Trained Men Necessary.—There are 
few departments of city government 
that do not demand experts. Do Amer- 
ican cities get and keep professionally 
trained administrators? The question 
answers itself. With the exception of 
a few departments, such as engineering 
and law, faithful party diligence is the 
main requirement of a public employe. 

Why are there not more trained men 
in the service of the city? There are 
several reasons for this condition. In 
the first place, with a few exceptions, 
the best brains of the city are engaged 
in business and the professions. And 
why? Ask ten successful managers 
and professional men why they did not 
enter the public service and you will 
receive some such replies as these: 

“The public service does not offer a 
career. A job depends on the political 
favor of the group in power. There is 
no assurance that the job will last more 
than two or four years if my political 
opinions do not tally with the elec- 
torate or the appointing authorities. 
There is no opportunity to transfer to a 
similar job in another city or state if 
I show superior ability. The attitude 
of the public towards public office-hold- 
ers is one of indifference or contempt 
for the people ‘feeding at the public 
trough.’ And last, but not least, sal- 
aries do not compare with those offered 
in private employment for jobs demand- 
ing similar talents.” 


Changed Attitude Needed.—American 
government and especially American 
city government has undergone a revo- 
lution in the last century. The public 
is demanding more and better technical 
services of the cities. Yet the attitude 
of the electrorate has changed little 
toward public employes. Until it 1s 
realized that adequate and efficient pub- 
lic service demands trained experts 1n- 
stead of expert politicians, the city 
dweller will not get an adequate re‘urn 
for his taxes. 
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\ J HAT the fairminded taxpayer 
\ wants is fairness and equality 
to all, and that each and every citi- 
zen, whether the owner of only his 
small home or of property belonging 
to one of our major corporations, is 
entirely satisfied when he or they real- 
ize that no preference whatsoever is 
being shown, but that all property is 
assessed on the same basis. A prac- 
tice which has greatly improved the 
taxing system is to delegate a particu- 
lar assessor and his assistant to a dis- 
trict with which he must familiarize 
himself and review annually, so that 
the taxpayer promptly receives the ad- 
vantage of any change in conditions. 
The ordinary assessor endeavors to be 
fair and has no interest beyond that of 
seeing that all taxpayers, and they, of 
course, contribute to his salary, are 
treated on the same basis. 


No Set of Rules Applicable to All 
Conditions. — Conditions in various 
communities are so vastly different 
that it would be hard to lay down a 
set of rules that would be applicable 
in all cases; and, therefore, there must 
be careful investigation and considera- 
tion given to local conditions in arriv- 
ing at conclusions that would assist in 
appraising property for taxable pur- 
poses. The law in our State provides 
that property must be assessed at its 
fair and reasonable value. So fre- 
quently people get the idea that they 
are assessed 50 per cent or 66% per 
cent of the value of their property. 
Should any such practice be followed, 
no one would gain any benefit because 
the same advantage would be given to 
each and every taxpayer, but what we 
endeavor to find is a fair value of the 
property. Now, what is value of the 
property? Certainly it is not selling 
price when forced by foreclosure or 
other public sale, but what price the 
property will bring at private sale, 
thouzh no force be back of the sale. 
Of course, when property is sold and 
particularly when bought by a success- 
ful real estate operator, the impression 
very frequently goes out that it was 


bought cheaply and that if Mr. So and 
So paid a certain price for it, surely it 
Is Werth more. In fact, during the 
boon days, frequently prices pyra- 
mide! in that a resale occurred on the 
strensth of the operator who originally 
boug t the property. This brings to 
mind a certain incident when I was 
attending an auction sale of valuable 





Factors That Must Be Considered in Valuing 


Real Estate 


Considerations in Arriving at 
an Equitable Tax Assessment 


By LEE IL. HECHT 


Associate Judge, Appeal Tax Court, Baltimore, Md. 


personal property at a nearby resort. 
A lady who had lost her pocket book 
in the crowd, which pocket book con- 
tained $100, promptly made her way 
to the auctioneer and instructed him to 
advise his audience of her loss, and to 
offer a reward of $50 for the return 
of the pocket book and its contents. 
Immediately after the auctioneer made 
the announcement, a zealous business 
man who was sitting in the front row 
of the auction, promptly arose to his 
feet and bid $75 for the return of the 
pocket book and its contents. So in 
real estate when one buys, even though 
the property may have been for sale 
for quite a long time, it immediately re- 
minds another prospective purchaser 
that they have lost an excellent oppor- 
tunity of getting a real bargain. 
Elements in Connection with Values. 
—Again referring to value, we must 
consider several elements in connection 
therewith: the original cost, the selling 
price, going concern value, replacement 
value, income value, loan value, senti- 
mental value, market value, cash value 
and possibily social value. These fac- 
tors and possibly some additional ones 
must be taken into consideration in ap- 
praising for taxation of real estate. 


In assessing a new building, where 
we have the original cost, it is most 
fair to assume that the contractor built 
it as reasonable as an ordinary prudent 
person could have built the same, par- 
ticularly after competitive bids had 
first been secured; and, therefore, it is 
fair to assume the cost to the owner 
when the building is completed as a 
fair and reasonable cost; nevertheless, 
it is only right and proper to make a 
deduction of say 10 per cent from the 
total cost, which will cover commis- 
sions, bonuses, and certain exceptional 
and extraordinary fees, and by deduct- 
ing the said 10 per cent a fair and rea- 
sonable value of the property is ob- 
tained. This gives us a fair price for 
the purpose of taxation. 


Selling Price of Property.—Now, as 
to selling price of property we, of 
course, cannot take one particular or 
isolated sale where for some personal 
reasons the person may have paid 
more than the actual worth of the 
property, but upon having several pri- 
vate sales in a block or neighborhood 
of similar property it is most fair to 
average the several sales and in this 
manner ascertain the real value of the 
particular property in that neighbor- 
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hood. In this connection I might in- 
ject at this time that where rows of 
houses are built, all of the same con- 
struction and design, containing the 
same number of rooms, that each and 
every one of the particular properties 
in the block must be appraised and, of 
course, assessed precisely at the same 
value. Corner properties of blocks 
most naturally have advantages which 
other properties of the same block do 
not have; and, therefore, the corner in- 
fluence must be considered in arriving 
at the value of the same. 

Going concerns, particularly of 
manufacturing concerns, have a much 
greater value than similar properties 
of non-going concerns, and wherein the 
said properties have been vacant and 
their utility wanting for a period of 
time. 

Replacement and Income Values.— 
Replacement value is a serious propo- 
sition, especially wherein we must con- 
sider the added cost of building today 
as compared with the cost of building 
in years gone by, and wherein it is 
necessary to replace a building and the 
valuation for taxation is considered on 
this score, certain allowance must be 
made and provided for depreciation 
from the cost of replacement today 
and the cost of the building that was 
established in years gone by. 


Income value applies in various ways. 
as to the different classes of property. 
An illustration is offered of apartments 
wherein the owner must provide in 
some instances janitor service, elevator 
service, as well as heating, while in 
others only heating and no additional 
service is given. In the former class I 
believe that a gross income of 22 per 
cent to 24 per cent should be allowed 
for, assuming all apartments rented, in 
arriving at a fair value of the prop- 
erty, especially considering this ele- 
ment. While in apartments of the 
cheaper class, where only heat is pro- 
vided and no modern refrigeration such 
as most apartments now furnish, then 
I believe a capitalization of from 18 
per cent to 20 per cent is ample and 
fair to the parties of interest. 

Let us also at this junction stop 
and consided the income value received 
from stores and retail establishments 
in general. When leases are made for 
such properties the amount of taxes 
that the owner is then paying is taken 
into consideration when entering into 
the lease, and an excellent provision 
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which is usually incorporated in leases, 
and which, I might add, should by all 
means be made a part of the same, is 
that any increase in taxes whether by 
assessment or rate should be borne by 
the lessee, and if this provision is pro- 
vided for, then I feel that a fair re- 
turn in assisting in arriving at the 
value of the said property, considering 
the income of the same, is 10 per cent 
to 12 per cent. Office buildings provide 
another class of property that we must 
give special consideration, and the rate 
per front foot that other buildings in 
the same community and particularly 
in the same neighborhood are charging 
and receiving, and the amount of space 
occupied must first be considered. As- 
suming that the building is filled and 
that there is a demand for similar 
space, I believe that a return of 10 per 
cent to 12 per cent on the income when 
service such as is given in the modern 
office building is provided is fair and 
reasonable. 

Sentimental and Social Value.—Sen- 
timental value is something that must 
be seriously considered, for restrictions 
are frequently provided for in proper- 
ties, which restrictions have the effect 
of maintaining among a certain class 
of persons the value of the properties 
in that particular section. This applies 
in most instances to developments of 
the better class, and also we might con- 
sider sentimental reasons which fre- 
quently have the effect of having the 
property sell for more than it is really 
worth, when a person is willing to pay 
more than the actual value of the prop- 
erty solely because they want to reside 
next to a relative or close to a school, 
or for some extraordinary or excep- 
tional reason. If sentimental reasons 
give an exceptional or extraordinary 
value to the property, then this value 
should not be considered by the asses- 
sor in appraising that property for tax- 
able purposes. 

Social value is analogous to senti- 
mental value and should not be con- 
sidered too strongly in arriving at a 
conclusion as to the value of the prop- 
erty. 

Cash value is the value on which 
we should base our appraisement for 
taxable purposes, and when a person 
who has just purchased a_ property 
secures a fair and reasonable loan in 
the way of a mortgage on the same 
of 60 per cent or 65 per cent of the 
value of the same, it should have no 
effect as to helping to place the value 
on the property, because such a loan 
is an investment to the one from whom 
the money is secured and must be con- 
sidered in the same category as a cash 
sale. 

Valuation of Land and _ Impreve- 
ments —A nother most important 
thought and one that I desire to call 
your attention is the difference between 
the valuation of land and improve- 
ments. After establishing the unit 


value of land in any particular block, 
all land in that block is assessed at 
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precisely the same value per front foot, 
but, of course, additional value for 
corner influence. This method is fair 
to each and every owner wherein each 
and every front foot having the same 
depth is assessed at precisely the same 
value. Improvements cannot always 
be appraised with the same degree of 
certainty that we appraise land, be- 
cause it is manifestly apparent that 
even though improvements appear to 
be the same, they are frequently quite 
different when thoroughly investigated. 
Land when unimproved does not have 
the same value as when improved, and 
I personally feel that unimproved land 
should be increased 3344 per cent when 
improvements are made upon the same, 
said improvements, of course, to be of 
a definite and permanent nature. 


Acknowledgment.—The foregoing is 
an abstract of an address at the recent 
annual convention of the National As- 
sociation of Real Estate Boards. 





Sterilization of Tunnel Shafts 


Chlorine is used by the city of Chi- 
cago for the sterilization of shafts of 
water tunnels which have become pol- 
luted by leakage from sewers. 


The chlorination of shafts has been 
resorted to as an emergency measure 
on several occasions. Whenever “live” 
sewers adjacent to water tunnel shafts 
are being repaired or replaced to cor- 
rect leakage into the shafts chlorina- 
tion has been advised because of the 
relative rapidity with which pollution 
at the surface of the shaft may be 
carried down and contaminate the water 
passing through the tunnel. Studies on 
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the time of penetration and the circula 
tion of water in shafts of variou 
depths have been made, using a sa 
solution and an electrical apparatu 
with a sensitive millivoltmeter to reco 
the presence of this solution at variov 
points in the shaft. 


The method of chlorinating shafts ji 
to connect a hose by a special fittinz 
directly to a chlorine tank and lowerin 
the hose to the bottom of the shaft. 
The gas is then turned on at a rate 
sufficient to prevent frosting of the 
tank and the hose raised gradually at 
a rate of about 2 ft. per minute. This 
practice has proven effective and prac- 
tical and has been very helpful in con- 
nection with the tunnel pollution work. 





New Jersey May Eliminate Cross 
Connections.—The State Board of 
Health of New Jersey will consider at 
its next regular meeting a proposed 
amendment to the state sanitary code, 
having for its object the elimination of 
pipe line connections between approved 
public potable water supplies and un- 
approved sources. Chief Engineer H. 
P. Croft has submitted to the state 
board a report recommending an effec- 
tive change in the sanitary code, pro- 
hibiting the installation of new cross 
sections or by-passes between approved 
and unapproved sources of supplies. 
He also recommends the abolishment of 
existing conections before a given time, 
unless they are all of a modern type, 
readily made accessible for inspection. 
In such circumstances the report sug- 
gests the granting of temporary per- 
mits, renewable annually by the State 
Board of Health. 
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Method of Sterilizing a Tunnel Shaft by Chlorine; Also Shows Deep Sampling Apparatus for 


Obtaining Bacteriologic Samples From Shaft 























a ae 
















Y ‘HE writer has had the privilege of 

i observing for several years the 
water from lakes in Dallas. The city 
has four sources of supply; deep arte- 
sian wells (which supply only part of 
the city), Elm Fork of the Trinity 
river, a small reservoir containing 
about 700 million gal. of water, and a 
larger reservoir containing about 5 bil- 
lion gal. of water. The latter reser- 
voir covers an area of about 1,500 acres 
and has a shore line of about 12 miles. 
Drainage from the surrounding country 
(which includes a number of dairies 
and one or two trash dumps) enters the 
lake; hunting and fishing in season is 
permitted, and no restrictions on boat- 
ing. Bathing is not permitted, but un- 
doubtedly a few mischievous boys could 
be found in the lake on a great many 
occasions. 

That part of the city of Dallas which 
uses chemically treated water con- 
sumes about 14,000,000 gal. per day, 
8,000,000 gal. of which comes from Elm 
Park and Bachman lake, and about 
6,000,000 gal. from White Rock lake. 

The latter lake was opened about 
1910, and as stated above, boating, 
hunting and fishing are permitted; also 
considerable drainage from a few dai- 
ries gets into the lake. At no time, 
however, has the pollution either from 
the smaller or larger lake been so great 
that careful treatment would not pro- 
duce an A-1 effluent. 


The Questionnaire and the Replies.— 
The whole problem simmers down to 
the question, what is the limit of pollu- 
tion that can be handled safely and 
economically by the various processes 
of purification at our command? The 
writer has sent out the following ques- 
tionnaire to a number of waterworks 
men throughout the country: 

1. What is the average count on 
Agar at 37 deg. C., 24 hours? 
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2. What is the average B. Coli con- 
tent per 100 ml.? 

3. What is the highest Agar count 
ever obtained ? 

4. What is the highest B. Coli con- 
tent per 100 ml. ever obtained ? 

5. What is the average Agar count 
and B. Coli index in final effluent ? 

6. What is the average Agar count in 
tap water? 

7. What is the B. Coli index of city 
tap water? 

8. Under the most adverse conditions 
have you any trouble in meeting the 
treasury standards for pure water? 

Answers were received from eleven 
cities, and since I failed to ask permis- 
sion to use their names, I will just call 
them A, B, C, ete. The answers are 
summarized in Table I. The informa- 
tion regarding recreational activities 
follows: 

A. City of about 900,000; water 
treated and filtered. 

“My personal opinion is not to allow 
hunting, fishing and boating on the 
water shed, as there is a potential dan- 
ger of a typhoid fever outbreak, which 
would be very hard to check. I am 
greatly in favor of keeping the public 
away from the water shed.” 

B. City of about 1,000,000 popula- 
tion; water treated and filtered. 

The superintendent of filtration does 
not advocate hunting, boating and fish- 
ing, and has the following to say: 

“It has always been my opinion that 
these sources of supply should receive 
the greatest amount of protection be- 
cause while it is not the usual thing to 
suffer any pollution, there are rare oc- 
casions when epidemics of appreciable 
size are caused through carelessness.” 

C. A city of 800,000 population. 

The superintendent has this to say: 

“Regarding the matter of boating 
and fishing in our reservoir, we have- 


Summary Table Showing Results in a Number of Cities in the 


City population estimated Highest Agar 


Count 37° C. 24 


Highest B. Coli 


Average Agar Average B. 


per 100 ml. Count 100 ml. Coli per 100 
ml. 
100,000 300 600 
SN SE Ie 33 deiene 
1,000 175 750 


100,000 2,200 2,000 
100 280 15 
10,000 1,901 3,300 


(do not make lower dilu- 


hrs. 1 ml. 
A 900,000 70,000 
B ee ee 
C, 800,000 31,000 
D. 450,000 31,000 
E. 135,000 1,800 
F 150,000 50,000 
G, over 1,000,000 81,000 
H over 1,000,000) caccaesees 
I. 800,000 94,000 
J. 160,000 over 
* 10,000 
K 300,000 rather high 


> high count due to passage through open clear basins and after growth. 


tion than 0.01) 
30,000 584 40.8 
(McCrady No.) (McCrady 
No.) 
10,000 343 699 
60,000 9,700 2,470 
euninbacth 218 2,926 


rather high ln. 
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The effluent from the plant has an average count of only 23. 


never allowed hunting, fishing or boat- 
ing on our property. We control 8,000 
acres which we have made into a state 
game preserve.” 

D. A city of about 450,000 popula- 
tion. 

The bacteriologist from D. had the 
following to say: 

“Personally, 1 can see no objection to 
permitting hunting and fishing on a 
raw water reservoir on a large size 
reservoir.” 

E. A city of about 135,000 popula- 
tion. Water unfiltered and comes from 
impounded reservoir. 

The city chemist of the city of E. 
states the following: 

“With reference to boating, fishing, 
and hunting on watersheds, we have 
permitted these at lake and 
up to the present time have had no 
trouble. I see no objection to the 
practice so long as it is properly con- 
trolled.” 

F. A city of about 160,000 popula- 
tion. Infiltration Galleries. 

Regarding hunting, boating, and fish- 
ing, the chemist at this water works 
has the following to say: 

“Owing to the fact that our water 
is collected entirely by means of in- 
filtration galleries, we have no storage 
or impounding reservoirs—and there- 
fore, feel that our experience or opin- 
ion on this matter would not be of 
much value to you.” 

G. A city of over one million popu- 
lation. 


The city engineer of G. who answered 
the questionnaire states: 

“Although we are not familiar with 
local conditions at Dallas, as a general 
rule this department does not favor the 
use of water reservoirs for recreational 
purposes.” 


H. A city of over one million popu- 


United States 


Agar B. Coli per Water treated Water 


Count 100 ml. tap and filtered chlorinated 
tap water water but not 
1 ml. filtered 
0.1(?) 0.3 yes ‘aks 
a yes 
a 0.1 yes 
nares 3. yes one 
100 practically 0 no yes 
0.81 practically 0 Infiltration ? 
(?) galleries 
7 0.051 no yes 
(McCrady 
No.) 
5 0.6 no yes 
*380 1 yes 
14 1.19 yes 
below below yes 
100 1 
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lation. Water chlorinated but not fil- 
tered. 

The commissioner of the city of H. 
states: 

“Boating and fishing is permitted in 
most of the lakes and reservoirs which 
constitute water supply.” 

I. A city of about 840,000 popula- 
tion. Water treated and filtered. 

The following is a statement made 
by the chief chemical engineer: 

“Where water is to be treated and 
filtered, I can see no objection to fish- 
ing and hunting on the watershed. In 
district where no treatment of the wa- 
ter follows storage no such use of the 
watershed should be maintained and 
the hunters and fishers should be noti- 
fied of the proper disposal of all waste 
and litter.” 

J. A city of about 160,000 popula- 
tion. Water treated and filtered. 

The chief chemist of J. further states 
as follows: 

“We have several small cities and 
villages on our watershed which con- 
tribute very largely to our raw water 
contamination. In your case I would 
say that only fishing, hunting and boat- 
ing would do you little damage.” 

K. A city of about 300,000 popula- 
tion. Gets its water from a river. Wa- 
ter is treated and filtered. 

No definite answers but to my per- 
sonal knowledge this water will run 
very high both in count and in B. Coli. 
Boating, hunting and fishing is per- 
mitted, but not swimming, and this 
city has rarely to my knowledge ever 
failed to comply with the Treasury 
Standard. 

In Dallas, as stated before, we are 
obtaining water from two lakes; one 
fairly good size containing approxi- 
mately 5 billion gallons; the other con- 
taining only about 500 million gallons. 
In both of these lakes hunting, boating 
and fishing are allowed. Furthermore, 
there are a considerable number of 
camping sites on both lakes and they 
of course contribute to the pollution. 
Yet, the bacterial count as well as the 
B. Coli are very much less than our 
river water, hardly ever running over 
100, most of the time considerably less 
than 100 B. Coli per 100 ml. We have 
not had at any time that I have had 
charge any trouble in producing a wa- 
ter considerably better than the U. S. 
Standard. 


Studies of U. S. Public Health Serv- 
ice.—In my opinion the only criterion 
whether hunting, boating, and fishing 
or even bathing should be permitted is 
the load that the water purification 
plant can safely and _ economically 
handle. This is a problem that still 
needs solution. The work done by the 
U. S. Public Health Service on the 
Ohio River is of considerable value but 
in my opinion still insufficient in draw- 
ing definite conclusions. 

In the review of Mr. Streeter of the 
U. S. Public Health Service, he states 
that the primary object was to study 
the limits of raw water pollution which 
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are consistent with the production of 
effluents conforming to accepted stand- 
ards of bacterial quality, having ref- 
erence to water purification plants of 
the type found along the Ohio River 
and on other similar river systems 
serving as sources of purified munici- 
pal water supplies. 

The secondary objective was to 
evolute the different facts subject to 
the control of the plant operator, which 
influence, directly or indirectly, the cost 
and bacterial efficiency of water purifi- 
cation. 

The conclusions reached by the ex- 
periments at experimental plant at 
Cincinnati were as follows: 

“That an orderly relationship exists 
between the bacterial quality of raw 
water and effluent—virtually unaffected 
by seasonal changes as raw water 
turbidity.” 

“The indicated maximum limits of 
raw water B. Coli are 100 per ml. for 
unchlorinated and 5,000 per 100 ml. for 
chlorinated water.” 

He states “that these conclusions, 
however, are subject to qualification 
pending further studies of other factors 
which have a decided bearing, in con- 
trast with those which are involved in 
the purification of turbid river waters, 
such as exist in the inland streams of 
the United States.” 

Summary of Replies to Question- 
naire.—Summarizing we find the fol- 
lowing: All the answers with the ex- 
ception of J. assert they never have 
any trouble in producing a water which 
meets the U. S. Standard. Even J. 
which states that they sometimes have 
trouble, have an agar count of only 
fourteen and a B. Coli index of 1.19 
per 100 ml. In other words, it seems 
that almost regardless of pollution 
good results can be obtained. Please 
understand that I am certainly not ad- 
vocating indiscriminate pollution; I am 
merely trying to analyze the situation 
in an unprejudiced attitude of mind 
with the hope that we can arrive at 
something definite. 

It may be argued that it would be 
ideal to eliminate all possible pollution 
from our raw waters. Such a condi- 
tion even if desirable, would be eco- 
nomical. In this connection it must 
also be remembered that there are vast 
areas in the United States that have 
no large bodies of water and to deny 
the citizenship the use of same is to 
deprive them of something very essen- 
tial to their well being. 


Conclusion.—In conclusion, I wish to 
state that in my opinion we can allow 
freer use of large reservoirs, provided 
certain precautions are taken, than has 
been hitherto thought advisable. Espe- 
cially is this true where lime is used 
in the treatment, and chlorination is 
resorted to. It of course, also means 
that the man in charge of the Water 
Purification Plant must be capable, and 
know at all times the kind of raw water 
he is getting and the quality he can 
produce. He must be able to interpret 
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results and know how to apply the fact 
gathered. He must know somethin; 
about the factor of dilution, the effect 
of sedimentation both in the reservoi 
itself and after the treatment with th 
chemicals, and other data which wi 
aid him in his decisions. 

As mentioned before, there may ! 
some additional cost in treatment . 
polluted raw water, but the addition: 
cost involved in producing a safe effiy 
ent should certainly not cause the con 
munity to legislate against the use «° 
the watershed or the water itsel’. 
Someone, whose name _ escaped 
memory, well expressed it—So long « 
we huddle ourselves together in lar; 
cities, we must pay the penalty of co: - 
centration.” Where water is a sca: 
city, people have a right to demand thst 
they be allowed, at least, limited use 
of the water and at the same time de- 
mand from the men in charge of tiie 
purification plants to produce an A-1 
effluent. 


Acknowledgment.—The above is an 
abstract of a paper presented at thie 
1928 convention of the American Water 
Works Association. 





X-Ray to Be Used for Find- 


ing Defects in Trees 


The Eastman Kodak Co. is conduct- 
ing experiments in examining trees 
with the X-Ray to discover defects anil 
estimate their seriousness and extent. 
The danger of allowing seriously defec- 
tive trees to stand may be eliminated 
by the X-Ray if the experiments work 
out successfully, according to the re- 
search laboratories of the Eastman 
company. The X-Ray may also prove 
valuable in saving trees which might 
be cut down on suspicion of being un- 
safe. X-Ray examinations can be used 
on wood poles supporting telephone and 
electric lines as well as on living trees. 

The X-Ray examination of trees and 
poles gives much more information than 
the ordinary method of inspection, ac- 
cording to Eastman company officials. 
It is believed that cities and public 
service corporations, who may be sub- 
ject to heavy damage suits from falling 
trees or poles, as well as commercial 
tree surgeons, will be interested in the 
X-Ray examination of trees. 

X-Rays have already been used in 
examining raw wood and wood struc- 
tures for defects. One important in- 
stance of this has been the inspection of 
the wood parts of airplanes. 

X-Ray photographs of 1-in. slabs cut 
from decayed trees have been made by 
the Eastman company and show a great 
deal of interesting detail. It is believed 
the X-Ray examinations will be use- 
ful in the study of the structure of tree 
decay. 





St. Louis to Vote on Airport.—A spe- 
cial election will be held at St. Louls, 
Mo., to vote on a $2,000,000 bond issue 
for a new airport. 














Water-Cement Ratio Proportions On City 


Methods 


Described in Kansas Municipalities 


Paving Job 


at Lawrence, 


Kan., 


By C. T. HOUGH and HOLLAND WHEELER 


URING the past season, the engi- 
D neering department of the city of 
Lawrence, Kan., used the water-cement 
ratio method of designing concrete 
mixes for city paving, to try its prac- 
ticability. 

Mixes Designed Under Old Specifica- 
tions—The main difficulty at first lay 
in the 1:2:3% mix specification, drawn 
up before the pre-determined strength 
method for mixtures was contemplated. 
This was brought to the attention of 
the city commission and a special meet- 
ing was called to devise a plan by which 
water-cement ratio could be used on the 
summer paving program. After delib- 
eration it was decided to design water- 
cement ratio mixes under the old speci- 
fication. These mixes, however, were 
to aproach very nearly the same volume 
as the 1:2:34% mix, which meant that 
the 3,000-lb. strength recommended for 
paving work must be exceeded in some 
instances. The following restrictions 
were also placed. (1) No mix, based 
on dry, rodded volumes was to exceed 
1 part cement, 2.2 parts fine aggregate 
and 3.6 coarse aggregate. (2) The ce- 
ment factor for 1 sq. yd. of 7-in. con- 
crete was to approach very nearly 1.17 
sacks. Some of the designed mixes ex- 
ceeded the above proportions and in 
some cases mixes were reduced arbi- 
trarily to meet requirements. At the 
close of the season, however, the ex- 
cellent results obtained showed that the 
restrictions placed by the commission 
were very fair and sound. 


Extra Equipment.—The contractors 
handling all of the season’s paving work 
were Penny & Baldwin of Ponca City, 
Okla. The only extra equipment re- 
quired by the contractor was a set of 
batcher-plant scales for a bin and a 
calibrated water tank. This tank was 
built under the supervision of the com- 
pany engineer. The tank was used on 
the 21-E paver, with which all the slab 
Was placed. Another tank very similar 
in design was built for the small sta- 
tionary mixer used for curb and gutter 
work. As the base and top mixtures 
required different amounts of water, the 


tank had to be supplied with two over-" 


flow pipes. By setting either overflow 
pipe at the calibrated elevation on the 
tank, any desired amount of mixing 
Water could be obtained. This method 
of apportioning water proved very sat- 
isfactory on both the large and small 
mixer, 


In the matter of equipment the engi- 


City Engineer and Construction Engineer 


neering department was not as fortu- 
nate as the contractor. After a study 
of the testing equipment employed in 
the laboratory, the following equipment 
was purchased: (1) Set Buffalo Scales, 
250-lb. capacity, upper beam graduated 
to hundredths of pounds, lower beam 
graduated to pounds. These scales were 
of the platform style. (2) Screen 


Shading brass overflow pipe 
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This plan alt ough diagramatic willgive some idea of the 
water tank errangement. The tank was fastened with tie 
rods to the chennels on top the mixer 


Water Tank Arrangement on 21-E Paver 


shaker, constructed at a local carpentry 
shop. It may be stated, however, that 
most of the tests were conducted in 
the state laboratory. This was neces- 
sitated by the late arrival of some of 
the city equipment. 

Standard Tyler sieves number 4-8-14- 
-28-48 and 100 were assembled for the 
sieve analysis of fine aggregate. Sev- 
eral paint cans of 2 to 5 gal. capacity 
were cleaned and calibrated. These cans 
were used in making unit weight deter- 
minations. With the addition of sev- 
eral flat cake pans and two refrigerator 
pans the laboratory equipment was 
complete. 

The field equipment consisted of the 
following: Four standard 6x12-in. steel 
cylinder moulds. Each cylinder was 
provided with a %-in. faced steel plate 
for cap and bottom of cylinder. The 
tamping rod was a %-in. steel rod, 18 
in. long with one end rounded to form 
a bullet nose. A trowel with a square 
end, a spatula with a 114-in. blade were 
also included. 


Preliminaries in Designing the Mix. 
—In collecting preliminary information 
for the design of a mix, care was taken 
to employ methods endorsed by the 
American Society for Testing Materials. 
In a sieve analysis of the coarse ag- 
gregate, a sample of 75 to 125 lb. was 
taken from the loading bin. This sam- 
ple was weighed wet, dried and re- 
weighed to obtain the per cent of mois- 
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ture. After drying, the sample was 
passed through sieves ranging from 
2%-in. to the No. 8. Dust passing the 
No. 8 was recorded as “Pan.” The total 
weight retained on each sieve was re- 
corded and the “fineness modulues” cal- 
culated. The fine aggregate was han- 
dled in the same manner. 

As 6x12-moulds were used, all un- 
usually large rock fragments were 
thrown out in casting a cylinder. Each 
was filled in three layers and each 
layer was rodded. The side of the 
specimen was then spaded with a spat- 
ula to insure a smooth surface free 
from honeycomb and the top was struck 
flush with the mould and the specimen 
allowed to set for three hours. As 
soon as the cylinder was cast a batch 
of paste for capping was made up and 
also allowed to set for three hours. 
At the end of this period the paste 
was retempered and placed in a mound 
or cone shape in the center of the cyl- 
inder. The steei cap was then forced 
down on the paste until contact was 
made with the rim of the mould. After 
24 hours the form was removed and 
the cylinders were stored in moist damp 
sand until a short time before testing. 
The bulk of the slab work was located 
in two districts, one in the northwest 
part of the city, the other in the ex- 
treme south portion. 


Central Proportioning Plants.—This 
necessitated the construction of two cen- 
tral proportioning plants. The plant 
was laid out in two complete units, one 
for the handling of curb and gutter 
work, the other for slab. The curb 
and gutter unit consisted of a steel bin 
divided for the separation of rock and 
sand. Below the bin, and supported by 
the bin legs, was a platform on which 
a small 1-sack mixer was mounted. 
Above the mixer was a hopper in which 
the material discharged from the large 
bin was weighed. The cement platform 
was at one side, but integral with the 
mixing platform. Concrete was dis- 
charged from the mixer directly into 
the tracks. 

A wood bin of about the same capac- 
ity and design as the steel bin was 
used for the slab unit. This was 
erected some 50 ft. north of the curb 
and gutter plant and was served by 
the same road. Below this bin and 
suspended on the lever arms of the 
batcherplant scales were two hoppers 
for weighing the coarse and fine ag- 
gregate. 
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The coarse aggregate pile was a 
source of considerable trouble at the 
beginning of the season. Shortly after 
unloading the sixth car of rock, the 
large traction gear on the crane was 
broken, necessitating the piling of ten 
or twelve cars of rock from one loca- 
tion. This resulted in a cone shaped 
pile with a great deal of coarse rock 
at the bottom and mostly fine at the 
top. In loading the bins the crane 
operator had great difficulty in keeping 
a uniformly graded rock. This in turn 
alfected the designed mixes and on first 
assumptions was thought to have 
caused a great part of the trouble in 
maintaining a workable mix with a 
constant quantity of water. 

Designing the Mix.—The first mix 
was designed for a “fineness modulus” 
of 7.50 for rock and 2.33 for sand. 
Eixcellent results were obtained with 
this mix when the rock gradations were 
uniform. Occasionally poor graded 
rock and variations in moisture in the 
sand would cause the mix to be either 
barely workable or too wet. It was 
soon determined however that the mois- 
ture content of the sand had a far 
greater effect on the mix than the rock 
gradation. The wide variation of the 
moisture in the sand in consecutive 
batches was due mainly to an inade- 
quate stock pile to which sand of dif- 
ferent degrees of wetness was added 
daily, the loads at times varying as 
much as three per cent in moisture 
content. 

The mix was based upon dry, rodded 
volumes, the average being 1:2.31:3.50 
for a 3,000-lb. concrete having a 2-in. 
slump. These volumes were changed 
to weights, making the proportions 94 
lb.; 260 lb.; 360 lb., to which the weight 
of the moisture in the sand was added. 

The fineness modulus of the sand 
ranged from 2.30 to 2.66. A fineness 
modulus of 2.33 on sand was main- 
tained in the batches using rock of 
142 to 2 in. maximum size. The fineness 
modulus of the rock ranged from 6.44 
to 8.07, a considerable variation. As 
stated previously, however, the varia- 
tion in rock fineness modulus did not 
have as much effect upon the result- 
ing mixes as did the moisture content 
of the sand. 

Conclusions.—As a result of the trial 
related our conclusions are as follows: 

1. As the work progressed, both 
the contractors’ and engineers’ organ- 



































Lapout of Double Central Proportioning Plant 
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izations became more experienced in 
the use of water-cement ratio and were 
more able to keep the mixtures under 
control; hence a more uniform concrete 
was obtained as shown by test records. 


2. No appreciable saving in cost 
was made on this season’s work due to 
the fact that the saving in cement was 
offset by increased engineering cost. 
This increased cost of engineering will 
be reduced in the future due to the 
experience gained during the _ past 
season. 

3. The use of water-cement ratio 
will automatically increase efficiency 
about the plant, and will call attention 
to conditions which are ordinarily over- 
looked, such as inadequate and poorly 
graded stock piles, and 
mechanical features. of 
plant equipment which 
may be obsolete or in bad 
repair. 

4. When contemplating 
the use of water-cement 
ratio it is suggested that 
the minimum = allowable 
strength be determined 
with a margin of safety in 
case there are no facilities 
for making cylinder tests 
as a check on the deter- 
minations. 


5. It is our intention to continue the 
use of water-cement ratio in the future 
so long as the successful bidder on the 
season’s work is willing to cooperate 
and produce the desired results. How- 
ever, contracts for the work will in 
all probability be drawn up with water- 
cement ratio as an alternate, until such 
a time that its use is more universally 
adopted by engineers and contractors 
in this line of work. 





Increase in Property Valuations Due to 
Paving 

The Toledo City Journal cites the 
following case showing the increased 
valuation of abutting property due to 
paving: 

At the request of the president of 
Queens Borough, New York, a city en- 
gineer made a careful study of the 
valuation of all property lying along 
two streets before and after paving. 
In the case of Liberty Ave., the paving 
cost $152,552. Within four years the 
value of the property increased by 
$1,400,000, or nearly 10 times the cost 
of paving. The Ditmars Ave. paving 
cost $41,007. Within four years prop- 
erty abutting this pavement increased 
in value over $8,000,000. The estimated 
normal increase was $1,500,000, so a 
net increase of $6,600,000 was at- 
tributed directly to the new pavement. 








Swimming Pool Dimensions for Officially 
Recognized Competion 


‘HE following data, compiled by the 

Portland Cement Association from 
the rules of the Amateur Athletic Union 
of America, gives the regulations which 
must be observed in the construction 
of a swimming pool in which can be 
held championship events. 

The rules for swimming are analo- 
gous to those of baseball, tennis, bil- 
liards, bowling, etc., in that the dimen- 
sions of the field of play are fixed. 

The restrictions laid down for swim- 
ming are not published in any sum- 
marized form, but occur here and there 
in the “Official Athletic Rules and 
Handbook” of the Amateur Athletic 
Union of America—commonly called the 
“A. A. UL” 

The rules of the A. A. U. which ap- 
ply are quoted below.* It will be ob- 
served that no definite pool sizes are 
given. Following the A. A. U. rules 
will be found some comments on pool 
sizes which are commonly used. 

Swinning, Diving and Water Polo 
Rules.—All national championships and 
all open amateur swimming and diving 
competitions held in the United States 
are conducted under the following rules. 
These rules are practically the same 
as the international rules under which 
Olympic Games competitions are con- 
ducted. 


The Bath.—The end walls of the bath 
shall be parallel and vertical, and so 
constructed that the competitors can 
push off in turning with the hands or 
feet. The walls shall extend at least 
3 ft. below the surface of the water. 

The starting platform shall not ex- 
ceed 2 ft. 6 in. in height from the level 
of the water for indoor competition; in 
open water it shall not exceed 5 ft., but 
in either case the height must not be 
less than 18 in. The surface of the 
starting platform should be covered 
with cocoanut matting or some simi- 
lar material. 


The Course.—For competition in open 
water, the course shall be marked off 
distinctly and visibly. The starting and 
finishing lines shall be at right angles 
to the course, and must be firm. There 
shall be turning boards at both ends 
of the course, which shall be as wide as 
the course, extending not less than 3 


ft. under water and 12 in. above surface. 
If the finish is not at the end of the 
course, it must be at a firmly fastened 
pole or rope suspended not less than 
2 ft. above the surface of the water, 
and decorated with streamers or flags 
SO as to be visible to the contestants. 
In a long distance straightaway swim 


*From Spalding’s Athletic Library. 


Proportions for Pools Based 
on Regulations of A. A. U. 


the finishing line must be not more 
than 100 ft. in width. 

The Race.—For all free style and 
backstroke events each competitor shall 
have at least 5 ft. of clear space un- 
obstructed by steps, ladders, fountains 
or overhanging pieces which will in- 
terfere with swimming or turning. For 
breaststroke events each swimmer shall 
have a 7-ft. lane. The referee shall 
see that this rule is strictly enforced. 

Plunge for Distance.—The maximum 
height of take-off for the plunge for 
distance shall be limited to 18 in. above 
the surface of the water. 

A line may be made or painted along 
the bottom of the pool or tank to enable 
the competitors to guide themselves. 

Championship Events.—Indoor cham- 
pionships shall be held in enclosed baths 
not less than 20 yds. in length. 

Outdoor championships shall be held 
in water not lower than 62 degrees in 
temperature, and indoor championships 
in water 70 to 78 degrees. 


Records 

In swimming competitions Amateur 
Athletic Union records shall be recog- 
nized over the following distances: 

Free Style.—50, 100, 150, 220, 300, 
440, 500, 880, 1,000 yards and one mile. 

Backstroke.—100 and 150 yards. 

Breaststroke.—100 and 220 yards. 

Relay Racing.—Club teams of four 
and five men, each to swim equal dis- 
tances of 50 and 100 yards. 

Plunging.—The time consumed in 
plunging distances of 60 and 75 ft., and 
the greatest distance covered in one 
minute. 

There shall be three records for each 
distance in yards, recognized as Amer- 
ican Amateur records. They shall be 
(1) 20-yard pool records, (2) short- 
course records (made over courses 25 
yards up to 50 meters, approximately 
55 yards), and (38) long-course records 
(made over courses 50 meters and up). 

For 100, 200, 300, 400, 500, 1,000 and 
1,500 meters free style, 100, 200, 400 
meters backstroke, and 100, 200, 400 
and 500 meters breaststroke, only short 
and long-course records will be recog- 
nized. 

Only long course records shall be ac- 
cepted as records for distances exceed- 
ing 500 meters. Twenty yards bath 
records shall include all records made 
over any course less than 25 yards, 
but at least 20 yards in length. 

American Amateur records can only 
be made in still water, or in tidal water 
where the swimmer has not been aided 
by the tide. 

The course must be measured at the 
time (of record trial) and certified cor- 
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rect by a surveyor or a duly qualified 
official or approved by the swimming 
committee. 


Amateur Athletic Union Regulations 
for Diving 

Based on _ International Amateur 

Swimming Federation Rules, with 


slight changes to meet conditions in 
United States. 

General Rules for All Diving Con- 
tests—Dives are either springboard 
dives, or dives from high, rigid plat- 
forms. 

Special Rules—Springboard Diving 

The Springboard.—The diving boards 
used for the contests in springboard div- 
ing shall be 3% ft. and 10 ft. above the 
water level; they must be slightly elastic 
and at least 13 ft. long and 20 in. wide, 
covered with cocoanut matting, and 
fixed in such a way that the front of 
each board projects at least 3% ft. 
beyond the edge of the bath. 

Depth of Water.—The depth of the 
water underneath a 10-ft. board shall 
be at least 12 ft. and underneath a 3%- 
ft. board at least 8 ft. (This depth is 
urged to encourage the construction of 
pools of greater depth.) 

High Board Rules 

Diving Platforms.—Diving competi- 
tions should be performed: 

From rigid platforms not less than 
15 ft. long, 6 ft. wide, covered with 
cocoanut matting, and fixed free from 
spring, the back and sides surrounded 
by a handrail, the front of each plat- 
form projecting at least 3% ft. from 
the edge of the platform immediately 
underneath, at standard heights of 12 
to 18 ft., 18% ft. to 24 ft., and over 
24 ft. above the surface of the water. 
Maximum height 36 ft. For women’s 
competitions the maximum height shall 
be 24 ft. 

Depth of Water.—The depth of water 
at the point of entry shall be not less 
than half the height of the platform 
from which the dives are to be made, 
with a minimum of 12 ft. From heights 
of 32 ft. and over, a greater depth of 
water than 16 ft. is not required. 

Water Polo 

Field of Play.—The distance between 
the goals shall not exceed 30 yards or 
be less than 19 yards; the width shall 
not be more than 20 yards and shall be 
of even width throughout the field of 
play. The two-yard and four-yard pen- 
alty lines and the half distance shall 
be clearly marked on both sides of the 
field of play. 

Depth.—The water shall not be shal- 
lower than 3 ft. 

Goals.—Goal posts shall be fixed at 
each end of the field of play. These 
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must be at least 1 ft. from the end of 
the bath or from any obstruction. The 
width between the posts to be 10 ft., 
and the cross-bar to be 3 ft. above the 
surface when the water is 5 ft. or over 
in depth; when the water is less than 
5 ft. in depth, the cross-bar to be 8 ft. 
from the bottom. Nets must be at- 
tached to the goal posts in such a way 
as to close the whole goal area, and 
hang below the surface of the water. 
The back of the net must be at least 
1 ft. behind the goal line and hung from 
the height of the cross-bar. Goal posts 
and nets must be provided by the home 
team. 
General Considerations 

It is easily seen that the A. A. U. 
rules quoted above are not general in 
scope as to pool sizes, but are specific 
where limiting dimensions are neces- 
sary for the sport. 

A pool should conform to the limita- 
tions quoted above if major swimming 
events are to be sought as attractions, 
and if such a pool is to be built, the 
rules quoted become design data. 

The sizes of indoor pools vary con- 
siderably, but the following range is 
fairly inclusive: 


20x60 ft. 20x75 ft. 
25x60 ft. 25x75 ft. 
30x60 ft. 30x75 ft. 


It will be observed that the lengths 
are all an exact number of yards. 
Nearly all the events are a certain num- 
ber of yards, and that accounts for the 
length-in-yard preference. Also, five 
lengths of a 60-ft. tank equals 100 
yards, and four lengths of a 75-ft. tank 
equals 100 yards. The widths are mul- 
tiples of 5 ft. because 5-ft. swimming 
lanes are used for the majority of 
events. 





Pennsylvanians Prefer 1-Family 
House.—Of 19,237 families in Penn- 
sylvania provided with new homes in 
1927, 14,406 were housed in 1-family 
structures. Seventy-five per cent of 
those who built or bought new houses 
during the year preferred 1-family 
dwellings. These facts were brought 
out in a report made by William J. 
McGuire, Director of the State Bureau 
of Statistics, and show that $184,162,848 
was spent for new construction during 
1927, of which $97,443,991, or 52.9 per 
cent, went into the building of 1 and 
2-family dwellings, apartments and ho- 
tels and lodging houses. But of all 
the expenditures in this class for 1927, 
71 per cent went for the construction 
of 1-family dwellings, 6 per cent for 
2-family homes, 19 per cent for apart/ 
ment houses and 4 per cent for hotels 
and lodging houses. 





Street Sanitation Officials to Meet in 
October.—The 9th annual conference of 
the International Association of Street 
Sanitation Officials will be held in To- 
ronto, Canada, King Edward Hotel, 
Monday and Tuesday, Oct. 8th and 9th, 
1928. A. M. Anderson, 10 South La- 
Salle St., Chicago, IIl., is secretary. 
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Many Uses of Portable Deep 
Drill Rig by Engineering 
Department of Los 
Angeles 


An all-steel portable drill rig is used 
by the Survey Division of the Engineer- 
ing Department of the city of Los An- 
geles, Calif., in making deep test holes. 
This equipment drills a 6 to 12 in. 
hole to a maximum depth of 600 ft., 
using casing, where sufficient clay or 
hard rock is not present to insure firm 
walls. This casing is all salvaged as 
soon as tests are completed and is used 
again and again, except in the case of 
permanent wells, which are desired 
for tests of ground waters. Holes are 
drilled to rock or equivalent formation 
to meet requirements and through it, 
when necessary to determine the sub- 
strata. 

The many uses to which this drill 
rig were put during the past year were 
outlined as follows by A. D. Campbell, 
Engineer Sewage and Field Work, in 
the report of the Engineering Depart- 
ment for the fiscal year ended June 
30, 1927: 

Forty tests have been made for the 
bridge department to determine the 
formations on which abutments and 
piers must stand. 

Thirty-three tests for the sewer de- 
partment to ascertain earth formation 
to be expected in excavating for tunnel 
work, which findings enabled contrac- 
tors to give more intelligent bids. 

Fourteen holes were sunk for the 
legal department in determining land 
values based on depth of commercial 
deposits of sand and gravel. 

Eighteen special tests were made 
covering general conditions, water level 
and formation. 

A total of 105 holes, averaging 32 
ft. in depth were logged. 

Tests have been successfully made of 
formations underlying 80 ft. of quick- 
sand in the Los Angeles river at 
Newell St. Footing tests were made 
for the Glendale Hyperion Viaduct un- 
der quicksand and bog conditions. 

From the data shown by these test 
holes it was decided to use concrete 
piling under certain of the abutments 
and piers, and to omit piling in other 
cases. Because of these tests the de- 
signers were able to anticipate with 
reasonable assurance the foundation 
conditions which would be encountered. 

Exact information pertaining to the 
subsoil conditions under water has been 
made possible by the use of this equip- 
ment, through gravel and rock to 
depths not practical with hand tools. 

Work has been done in 26 sections 
of Los Angeles without tearing up the 
pavements or blocking traffic with great 
mounds of dirt. 

Geological conditions, locally, are 
very broken and irregular, especially 
in relation to surface work, resulting in 
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marked changes in formation in but . 
few feet of distance. An example «* 
this is furnished by the several chang: . 
in the channel of the Los Angeles river 
during the history of the city. Tie 
old channels have been covered wi:*. 
clay deposits and fills of every co: 
ceivable kind, making it necessary th: 
actual existing conditions be asc. 
tained for the design of new work :n 
these sections. 


Things not on the records are son 
times discovered, as was an uncharted 
telephone cable at 4th and Hill Sts., 
which had been laid around rather th.n 
through the manhole. The drill found 
it and put it on the map, along with 
impaired phone service on over 3,600 
pair of lines. 


In testing for footings for the new 
First St. Viaduct over the Los An- 
geles river, no water was encountered 
until 30 ft. below the level of the wa- 
ter in the river channel, although only 
25 ft. from its edge. At Pacoima 
Ave. in the San Fernando Valley, a 
clay deposit was found in the center 
of the river, while on either side were 
deep deposits of sand and gravel. 


In the Newell St. tests, before men- 
tioned, on the west side of the river, 
nothing but quicksand was encountered 
to a depth of 100 ft., while in a hole 
125 ft. east, at the center of the present 
channel, clay was the predominating 
formation. On Greensward Ave. near 
Glendale, surface water at 4 ft. was 
the rule of that section, yet a test hole 
22 ft. deep, located 59 ft. from a well, 
developed no water. 


The plane of any given formation is 
easily traced by drilling three or more 
holes, as was done in gathering data 
for the proposed Victory Park con- 
demnation. These data disproved valua- 
tion estimates for damages claimed and 
will effect a saving to the city of many 
thousands of dollars, if this project is 
completed. 


During the construction of a curved 
tunnel on Section 36 of the north out- 
fall sewer, a shaft was desired near 
the center of the work through which 
to drop a plumb line from the surface 
to check the accuracy of the alignments. 
The well rig was called to do this work 
and in a few hours had a 35-ft. hole 
through to the tunnel at the desired 
point. 

In the Venice canal zone, no record 
of previous subsoil exploration had 
been kept. The drilling rig furnished 
the first authentic record of unier- 
ground conditions for building founda- 
tions, drainage, and method of 
controlling ground water. 


The uses of this equipment are 
varied, but all subsoil conditions for 
any purpose, can be quickly determined 
by this method. To date this rig has 
filled every order and completed every 
hole started under any condition, ‘u'- 
nishing the information desired in full. 
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HE importance of proper selection 
of filtering materials for use in 
sewage work is apparent from the fact 


that there are, at least, 700 sewage 
disposal plants in this country using 
some kind of filtering material, exclu- 


sive of that used in sludge-beds. These 
plants are serving an approximate 
population of something like 5,500,000 
people. The constantly-increasing 
urban population, and the somewhat 
slow but steadily-growing sanitary con- 
science on the part of the public, gen- 
erally, that it is proper and necessary 
to dispose of its sewage and other 
wastes in an adequate manner, means 
that the selection of proper material 
to use in the construction of sewage- 
disposal plants will, in the future, con- 
stitute a very important phase in sew- 
age disposal. 

Kinds and Quantities of Filtering 
Materials.—Filtering material for sew- 
age work can be divided into two gen- 
eral classifications, namely, coarse- 
grained and fine-grained materials. 
Coarse-grained materials are used in 
trickling filters or contact beds. The 
following materials have been used for 
this purpose: (1) Limestone; (2) trap 
rock; (3) quartzite; (4) granite; (5) 
broken slag; (6) broken smelter re- 
torts; (7) wooden slats; (8) brush; (9) 
gravel; (10) dolomite; (11) coke 
breeze; (12) flint; (13) cinders; (14) 
coke; (15) sandstone. Of the above 
materials, limestone has been used most 
extensively. Studies made by the Com- 
mittee on Filtering Materials, of the 
Sanitary Division of the American So- 
ciety of Civil Engineers, indicate the 
following quantities of different coarse- 
grained materials in use in the United 
States: 












































‘ Cu. Yd. 
Limestone 583,300 
Trap rock 301,500 
Granite 216,300 
Quartzite 15,300 
Gravel .. 28,100 
Flint. ..... 1,200 
Crushed stone (kind not given).......-...... 10,500 
Slag .... 15,140 
Cinders 3,100 
Coke .... 5,200 
Blue rock 2,400 
Coke breeze 3,000 
Crushed retorts 2,700 
Joplin chate 200 
Miscellaneous 5,200 

Tot il 1,368,900 





Relative Merits of Different Ma- 
terizis——The progress report of the 
above committee (Proceedings Ameri- 
can Society of Civil Engineers, April, 
1927) shows that 30.7 per cent of the 
trickling-filter plants investigated 


Showed disintegration, and 37.4 per cent 
Sho ed clogging. Some of the clogging 
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Sprinkling Filters at New Sewage Disposal Works of Decatur, Ill, 


troubles are, no doubt, due to overload- 
ing, and character of applied sewage, 
but a large number are due, primarily, 
to the disintegration of the filtering 
material. The committee referred to 
expects to carry on further investiga- 
tion, including quite extensive testing, 
in order to get some definite data on the 
relative merits of the different ma- 
terials. Until some definite data are 
available, it will be necessary for those 
designing plants to pick the best ma- 
terial available, within reasonable cost. 
Such materials as granite, trap rock, 
quartzite and gravel have proved uni- 
formly satisfactory, although there are 
places where some of these have shown 
disintegration. A number of plants 
using limestone have operated over u 
period of several years without notice- 
able disintegration. An interesting fact 
worth mentioning is, there is one plant, 
using broken sandstone, that has been 
in operation something over twelve 
years, without showing any appreci- 
able disintegration. Of course, the 
best materials are not always available 
within the limits of reasonable cost, and 
it is necessary to use the best material 
at hand. In several places, this situa- 
tion has been met by placing on the 
top of the filter bed, from 6 in. to 1 ft. 
of material known to withstand disin- 
tegration. It has not been definitely de- 
termined just how far down into the 
bed the weathering or disintegration 
goes, but it appears that it does not 
go very far, at least, for several years 
of usage. 
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Size of Material.—In regard to the 
size of material for use in trickling 
filters and contact beds, the practice 
in this country has varied over a wide 
range. These sizes range from a grad- 
ing of % in. to 2% in. to one of 2 in. to 
3 in. The ideal material would be the 
smallest size that would operate with- 
out clogging. The smaller the size, the 
greater area of stone available for con- 
tact and the formation of bacterial film 
or jelly. Uniformity of size is also an 
advantage. In practice, it is difficult to 
obtain a satisfactory stone without 
screening. Ordinarily, a grading of 1% 
in. to 2% in. will give best results; but 
slight variations from these sizes are 
possible, if the screens at the quarry 
from which materials are obtained do 
not give this exact grading. A mini- 
mum size of not less than 1 in. is ad- 
visable. 


Depth of Filters—In regard to 
depth of filters for trickling-filter in- 
stallations, the practice in this country, 
as in the matter of sizes of material, 
has varied considerably. The. depths 
have varied from 4 ft. to 10 ft. Usu- 
ally, the depth of filter is determined, 
largely, by the amount of head avail- 
able. Where head is not a determining 
factor, the problem becomes an eco- 
nomic one, qualified by the probable 
bacterial efficiency, which varies, de- 
pending on the character of sewage to 
be treated. A greater depth will or- 
dinarily result in lower construction 
costs. The limits of depth are: the 
ability properly to ventilate the bed, 
the clarity of the settled sewage to be 
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treated, the character and size of filter- 
ing material, and evenness of distribu- 
tion. A majority of the existing plants 
have been built with a depth ranging 
from 5 to 7 ft. Where ample head 
is available, practice seems to have 
been to use a depth ranging from 6 to 
9 ft. 

The above discussion of kinds of fil- 
tering material for trickling filters ap- 
plies, in a general way, to material for 
use in contact beds. There has been a 
greater tendency to use such materials 
as coke, clinkers, cinders, broken brick, 
broken pottery and the like in trickling 
filters than in contact beds. This may 
be due to some extent, to the fact that 
smaller sizes can be used in contact 
beds. Also, there has been a tendency 
to favor materials having as porous 
structure as possible, on the theory that 
the bacterial. film or jelly will form 
quicker and,adhere better to such ma- 
teriakthan to that having smoother sur- 
faces. 

The necessity of selecting material 
that will withstand weathering and dis- 
integration is, perhaps, more important 
in connection with contact beds than in 
trickling filters, due to the fact that a 
smaller size has ordinarily been used. 
The possibility of clogging and poor 
ventilation are also greater. There is 
a tendency to increase the size of ma- 
terial for use in contact beds, as evi- 
denced by a number of the later in- 
stallations. 


Depth of Contact Bed.—The depth of 
contact beds is influenced by the same 
general principles that apply to trick- 
ling filters, such as economical con- 
struction, obtaining proper ventilation, 
available head, etc. Best evidence in- 
dicates that the bacterial efficiency is 
not affected by the depth of the beds. 
As more surface for contact is avail- 
able with smaller-sized material and 
proper ventilation is harder to get with 
smaller sizes, practice, in this country 
and abroad, has been to use shallow 
depths compared to that used in 
trickling filters. These depths have 
ranged as low as 3 ft. and even less. 
The majority of plants have beds rang- 
ing from 4 to 6 ft. in depth, and, unless 
there is some unusual condition, such as 
having a settled sewage to treat which 
would have some unusual tendency to- 
ward clogging, depths within this range 
should be satisfactory. 


Fine-Grained Filtering Material.— 
Fine-grained filtering materials in sew- 
age work consists almost entirely of 
sand. Sand is used in intermittent fil- 
ters and in sludge beds. There are 
something over 300 intermittent sand 
sewage filters in the United States, of 
which, perhaps, 15 per cent are serving 
institutions or industrial  establish- 
ments. This type of secondary treat- 
ment gives, perhaps, the best results 
of all types of plants. However, they 


require considerable attention to keep 
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the beds in proper working condition, 
and require a great deal more area 
than the other types. 


Sand is also used in most sludge 
beds, and it is probable that the yard- 
age of sand used in such beds equals 
that in intermittent filters, as a major- 
ity of plants of all types include them. 


There is not a great deal of infor- 
mation on the proper grading of sand 
for use in intermittent sewage filters, 
or in sludge beds. There are many 
instances of clogging, some due to im- 
properly graded sand, some to over- 
loading, and some to the applied set- 
tled sewage, especially where it contains 
any appreciable amounts of fatty sub- 
stance, or other waste having a tendency 
to clog the beds. 


In many places natural deposits of 
sand and gravel are used by grading 
surfaces, and arranging for intermit- 
tent dosing upon the different parts of 
the bed or beds. Where natural de- 
posits of material are not available, it 
is necessary to build artificial beds, 
using sand obtained from the nearest 
available supply which will meet the 
requirements set forth in thé specifica- 
tions. Sand containing clay, loam or 
silt, or that which contains too much 
fine material, will not give satisfactory 
results. The bed not only acts as a 
strainer, but also acts as a breeding 
place for oxidizing bacteria. Ventila- 
tion is vital for successful operation. 
An investigation of the requirements as 
to grading by different state boards of 
health, indicated a uniformity coeffi- 
cient ranging from what is termed “as 
low as possible” to 3.5 mm., the ma- 
jority being from 2.5 to 3.5 mm. Like- 
wise the effective size ranges between 
the limits of .25 mm. to .50 mm. 


Depths of Intermittent Sewage Fil- 
ters.—The depth of intermittent sew- 
age filters varies from 2 ft. to 5 ft. or 
more. A majority of the artificial beds 
range from 3 to 4 ft. above the under- 
drains. The depth of beds must be 
governed by the character of sand used. 
A slightly greater depth is desirable 
with fine sand as compared to coarse 
sand on account of the fact that fine 
sand will raise the water level above 
the underdrains by capillary attraction. 
Beds having fine sand, if sufficient in 
depth, will give best results bacterially, 
but cause more trouble in operation. 
The use of coarser sand, and operating 
at lower rates, will give satisfactory re- 
sults, and less operating troubles. 


Tre Committee on Filtering Ma- 
terials of the American Society of 
Civil Engineers is carrying on an in- 
vestigation of fine-grained materials at 
the present time, and it is hoped the 
results of its studies will give some ad- 
ditional information in regard to grad- 
ing, ete. 


Acknowledgment.—The above is a 
paper presented at the 10th Texas Wa- 
ter Works Short School. 
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How One City Started It: 


Original Community 
Safety Work 


Opening the summer period of j.- 
creased traffic hazards, the city of A-- 
bury Park, N. J., planned a speci: | 
“Safety Week” during May 14-21 fi, 
the widespread education of the cit'- 
zens in accident prevention. The car.- 
paign was sponsored by the Americ: 
Legion and the active work was cuar- 
ried on by a central committee mae 
up of special committees from civic 
organizations, the chamber of cor- 
merce, the public safety commissioner, 
the mayors of the different boroughs, 
and representatives from the public 
utility companies. 

According to “Public Safety” a high 
degree of cooperation was secured from 
all these organizations, the schools and 
private citizens, and the public safety 
commissioner has announced that the 
campaign resulted in a lower public 
accident record than the city has en- 
joyed during any week in three years. 

Hundreds of posters were distributed 
by boy scouts, and large public safety 
posters were put up near the schools 
and at prominent street intersections. 
The trolley cars also carried big post- 
ers, and near the railway stations a 
huge bulletin board was set up, illumi- 
nated by a spotlight, on which statistics 
about accidents and special messages 
concerning safety were displayed from 
day to day. 

A trolley car of the Coast Cities Rail- 
way was painted white, lettered prom- 
inently with safety slogans and was run 
continuously throughout the city. Daily 
the newspapers kept the idea before the 
people with instructive articles. The 
moving picture theaters cooperated with 
a safety picture; and public addresses 
were delivered at the civic organizations 
and the schools. 

Boy scouts took an active part in 
the campaign, giving the life saving 
demonstrations in the natatorium, dis- 
tributing literature, and on the final two 
days of the week they handed out 10,- 
000 cards to jaywalkers. About 20,000 
stickers bearing the message “Drive 
Carefully—I Do!” were placed on the 
windshields of cars parked in the city 
streets. 

The schools played an important part 
in the week’s activities. The teachers 
were given safety manuals from which 
they selected features on safety work 
which were handled along with the reg- 
ular curriculum. About 150 safety post- 
ers were drawn by the children, and 
prizes were awarded to the 12 best 
posters. 

Another activity of importance was 
a special inspection carried on during 
the week by the fire department of 
many buildings where fire hazards were 
suspected. Following the close of the 
campaign, a committee was appointed 
to carry on public safety work throuch- 
out the year. 




















T) kEVIOUSLY published descriptions 
P of the control and destruction of 
Crenothrix infections have dealt with 
water supply systems operating central 
pumping stations and __ purification 
plants. Under such circumstances it is 
possible to initiate means of treatment 
which, generally speaking, enjoy pos- 
sibility of suecess. In California sys- 
tems, however, with which the writer 
has had experience, the distribution 
mains are often supplied from wells in 
scattered locations. The problem of 
treatment is further intensified in that 
the automatic deep well pumps dis- 
charge directly into the distribution sys- 
tem. 

Iron removal, in itself not always 
easy nor entirely satisfactory, is out 
of the question on account of the scat- 
tered arrangement of pumping plants. 
Systematic flushing, requiring a rather 
considerable labor expenditure, affords 
benefits that are merely transitory, and 
is of little effect insofar as improving 
general community opinion of the 
water’s wholesomeness is concerned. 
Under such circumstances it becomes 
necesary to combat Crenothrix growths 
by methods that are, at least, compara- 
tively inexpensive. All of which neces- 
sitates control or elimination by appli- 
cation of chemicals. 

Experiences at Redondo.—At our 
Redondo plant we have a Crenothrix 
infested well discharging through a 
sand box to a storage reservoir. Until 
about a year ago somewhat inadequate 
control of the situation had been real- 
ized by means of treatment with cop- 
per sulfate and chloride of lime. The 
chemical solutions were prepared in 
oak barrels and fed directly to water 
passing through the sand box. This 
cumbersome and inaceurate system was 
replaced by a direct feed chlorinator. 
Following inauguration of chlorination 
at a rate of .60 p.p.m., we received an 
unusual number of complaints, but these 
lasted only four or five days, after 
which adverse comment was more or 
less of a rarity. Reduction of the dos- 
age to .40 p.p.m. so as to avoid possible 
waste of chlorine, resulted in equally 
pleasant conditions. Attempts to fur- 
ther Jecrease the rate of feed were less 
Successful as indicated by an apparent 
tendeney toward poorer quality of wa- 


ter with respect to taste and odor. This 
spring, however, we experienced a re- 
Viva 


of obnoxious water, particularly 
section of town located at a 
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Experiences With Crenothrix in Ground 


Water Supplies 


Methods of Combatting Growth 
by Application of Chemicals 


By K. W. BROWN 


California Water Service Co., Stockton, Calif. 


somewhat higher elevation than the av- 


erage. As a result, it was decided to 
try sterilization of the offending well by 
pouring into it about 100 lb. of copper 
sulfate in solution. Introduction as a 
solution checks the possible action of 
crystalline copper sulfate on the well 
casing. After 24 hours the well was 
pumped to waste until clear water was 
obtained which, in this case, required 
a period of about 40 minutes. It should 
be noted that the efficacy of well sterili- 
zation in this manner is largely a mat- 
ter of chance. The age and extent of 
Crenothrix infection, and location with 
respect to direction of ground water 
flow influence susceptibility to treat- 
ment. That such radical procedure is 
worthy of trial has been demonstrated 
at Redondo. Tufts of iron colored, 
Crenothrix bearing material discharg- 
ing from the well have been eliminated 
and complaints have practically ceased. 


Experiences at Bakersfield.—At Ba- 
kersfield we encounter, in some sec- 
tions of the system, an annual epidemic 
of black water. The fact that those oc- 
cur each spring leads one to the belief 
that they are indicative of seasonal 
changes in pipe growths of filamentous 
organisms common to ground waters. 
The recent disturbance at Redondo, also 
happening in the spring, is further evi- 
dence in favor of this theory. Disinte- 
gration of the plant at this time of the 
year is doubtless responsible for the 
unwholesome and _ discolored water. 
Remedy at Bakersfield has always been 
obtained by intensive flushing of the 
affected area for about two or three 
days. The community, at times other 
than this, is entirely unconcerned with 
the quality of water. 


A Peculiar Well at Port Costa.—We 
have, in the Port Costa system, a rather 
peculiar well that has been the source 
of considerable difficulty. This well, 
which is drilled in more or less swampy 
formation, is about 480 ft. deep and has 
a capacity of 230 gal. per minute. 
Water pumped from it through a weir 
box to a storage reservoir carries large 
tufts of filamentous growths. This ma- 
terial is expelled in sufficient quantity 
to necessitate installation of a screen 
box for its removal. Two screens, 4x4 
ft., of 14 in. and No. 14 mesh respec- 
tively, are effective in removing prac- 
tically all of the offensive appearing 
flakes. The system of screens is pro- 
vided in duplicate so as to permit 
washing without interrupting operation. 
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After passage through the screens the 
water is treated with both copper sul- 
fate and chlorine, applied in the weir 
box at rates of .50 p.p.m. and .25 p.p.m. 
respectively. Although material washed 
from the screens produces foul and 
offensive odors as a result of decom- 
position, complaints regarding taste 
and odor have been entirely absent. 

Experiences at Stockton.—The most 
obdurate and treatment defying ground 
water supply we have is that at Stock- 
ton. At the principal pumping plant, 
nine deep well pumps discharge through 
four inlets to a 2,000,000 gal. reservoir, 
from which water is pumped to distribu- 
tion. Three other stations have a total 
of five automatically operated deep 
well pumps discharging directly into 
the system. 

Microscopic examination of pipe 
samples collected from numerous loca- 
tions indicated Crenothrix infection to 
be universally prevalent throughout the 
system. Leptothrix, a somewhat simi- 
lar organism, was also observed in some 
abundance. 

About eight years ago, following re- 
placement of existing suction lift pumps 
with deep well equipment, the reser- 
voir became infested with heavy fila- 
mentous growths and, at the same time, 
taste and odor became unduly appar- 
ent. 


To combat these conditions, appli- 
cation of copper sulfate, followed by 
intensive flushing, was begun. This 
practice is still in effect, although 
flushing is confined to that necessary 
to relieve complaints, which are quite 
frequent in the vicinity of dead ends. 
The chemical is fed in solution to the 
main suction line at Station 1 at an 
approximate rate of one part in twenty 
million. Obviously, this is a minute 
dosage and is of doubtful value, if any. 
Reservoir growths have been success- 
fully inhibited by spraying the walls 
twice weekly with a solution of blue- 
stone. This solution, consisting of 6 
lb. of copper sulfate in 15 gal. of water, 
is sprayed from equipment transported 
hv boat. Water in the reservoir is 
lowered each time in order to expose 
the walls sufficiently. 


Sterilization of two or three wells 
with bluestone in the previously de- 
scribed manner has been attempted, but 
no particularly beneficial effect has been 
observed. In this instance it is prob- 
able that subterranean conditions are 
not susceptible to such treatment. 
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Cleaning Water Mains by Chemical 
Means.—In order to investigate the 
feasibility of cleaning water mains by 
chemical means, we removed two sec- 
tions of 4 in. pipe from service and 
subjected them to treatment. A solu- 
tion containing .30 p.p.m. of available 
chlorine was passed through one sec- 
tion for a period of five days at a rate 
of 150 gal. per 24 hours. Examination 
of the pipe at the end of this time re- 
vealed no appreciable diminishing of 
the original % in. interior lining. This 
is contrary to results of experiments 
conducted by Stevens at Marysville who 
reports successful cleaning of Creno- 
thrix lined pipes with solutions con- 
taining .20 p.p.m. of free chlorine. The 
second section of pipe was treated at 
the same rate, 150 gal. per day, with 
water containing .50 p.p.m. of copper 
sulfate. At the end of five days it was 
found that the majority of adhering 
material had been successfully removed, 
demonstrating thereby that chemical re- 
moval of conduit growths is not with- 
out possibility. The somewhat unsat- 
isfactory nature of these results, as 
evidenced by the time and dosage re- 
quired, has led to the abandoning of 
plans for cleaning the distribution 
lines by such means. It had been 
planned to isolate sections of pipe, dose 
them with chemical, and flush thor- 
oughly at a high rate of flow before 
replacing them in service. 


Experiences With a Swimming Pool. 
—A somewhat unusual opportunity to 
study the Stockton problem presented 
itself several months ago. A local 
swimming pool using city water had, 
for over a year, been experiencing bad- 
ly discolored water. This was caused 
by the precipitation, some 20 or 30 
hours after filling, of an iron colored 
amorphous substance which completely 
covered the bottom of the pool. Natu- 
rally, disturbance of this material pro- 
duced an appearance which was, to say 
the least, uninviting. Believing this 
condition to originate within their own 
system, the management indulged in a 
thorough house cleaning and attempted 
various other methods of improving the 
situation, but to no avail. Finally, 
their woes were voiced to the water 
company. Microscopic examination of 
the precipitated material immediately 
showed the presence of filamentous 
algae, thus demonstrating conclusively 
the source of trouble. Large mains in 
the neighborhood were flushed as a 
primary remedial measure, but this 
failed to even slightly obviate the diffi- 
culty. The next step was to place a 
weighed amount of bluestone in a bur- 
lap sack and suspend it in the pool in- 
fluent at the time of filling. This dos- 
age, which amounted to 1.5 p.p.m., 
proved entirely effective in preventing 
deposition of the Crenothrix bearing 
material. Sometime later the manage- 


ment essayed economy by cutting the 
amount of chemical in half which, as 
was to be expected, brought about re- 
appearance of the discolored water. 


Return to the original prescription 
again produced water of satisfactory 
appearance. Similar excellent results 
were obtained by means of an experi- 
mental chlorinator installation employ- 
ing a dosage of 1.0 p.p.m. 

Treatment with Chlorine.—Installa- 
tion of chlorine equipment on the main 
suction line at Station 1, using an 
initial dosage of .25 p.p.m., was the 
signal for an immediate barrage of 
complaints. Consumers located on 
dead ends were particularly disturbed, 
and not without justification. Reduc- 
tion of the dosage to .20 p.p.m. resulted 
no more favorably. It was then decided 
to operate the chlorinator during the 
day only, shutting down at night as 
soon as the low flow period occurred. 
This practice, which has now been in 
effect for some time, has been attended 
by little, if any, unfavorable comment. 
After continuing in this manner for 
several months it is intended to again 
chlorinate during the full 24-hour 
period. Naturally, it is too early to 
venture an opinion as to the probable 
outcome of treatment, although it is 
reasonable to expect some degree of 
improvement. Chlorination at the re- 
maining stations, which are automati- 
cally operated, is not contemplated un- 
til sufficient data has been gathered 
at Station 1. Inasmuch as about 70 
per cent of the total pumpage is from 
this plant, it is believed that the results 
obtained will be quite indicative of 
what could eventually be realized by 
treatment of the entire system. 


In summarizing our experiences, it 
appears that Crenothrix infections in 
ground water supplies can be elimi- 
nated by application of either copper 
sulfate or chlorine in those systems 
operating pumping plants augmented 
by reservoirs of adequate capacity. It 
is advisable, however, in order to avoid 
occurrence of obnoxious conditions, that 
introduction of the chemical be made 
prior to the reservoir. For systems 
operating a series of scattered wells 
there is apparently little opportunity 
of destroying filamentous organisms; 
resorting to chemical treatment will 
occasion inevitably distressing features, 
the extent of which cannot be foretold. 
Combatting algae by chemical applica- 
tion to water pumped directly to dis- 
tribution from a system of scattered 
wells is, therefore, nothing less than 
a gamble, with odds somewhat in favor 
of the Crenothrix survival. 


Acknowledgment.—The above is an 
abstract of a paper presented at the 
1928 convention of the American Water 
Works Association. 





One Hundred and Four Illinois Cities 
Have Parks.—According to a survey by 
the Illinois Municipal League, 104 IIli- 
nois cities and villages now own munic- 
ipal parks, ranging in area from Chi- 
cago’s 4,487 acres to Steelville’s half 
acre. 
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Los Angeles Plans for Indus. 
trial Growth 


The Manufacturing and Industr’.s 
Committee of the Los Angeles Cha :- 
ber of Commerce has received a rep: rt 
of the Trackage Conference on the c: - 
servation of potential industrial lan ‘s, 
which is part of a movement to prot ct 
these areas in and about the city jor 
future development. 

This conference was formed abou’ a 
year ago under the auspices of ‘he 
Los Angeles Regional Planning C:n- 
mission, with William J. Fox, chief «n- 
gineer of the commission, as _ its 
chairman. It is participated in by repre- 
sentatives of the railroads, a City Plan- 
ning Commission, Chambers of Com- 
merce in the district, prominent 
industrial real estate operators and oth- 
ers. The object is to coordinate railway 
and highway future developments 
whereby a minimum number of grade 
crossings of highways will be made by 
railway industrial tracks and a suffi- 
cient width of interventing land area 
may be protected to accommodate in- 
dustries with railroad spur tracks on 
the one side and highways on the other. 

“Tentative plans for trackage lay- 
outs for five potential industrial areas 
have been submitted, showing the pos- 
sibilities of connecting them with es- 
sential transportation services in vari- 
ous surrounding districts, Long Beach, 
Torrance, Compton, Watts and Culver 
City,” says the Los Angeles Chamber 
of Commerce in explaining the program. 
“These rather ideal set-ups are depend- 
ent upon the execution by interested 
property owners of a mutual contract 
binding themselves to dedicate railroad 
rights of way for necessary tracks. It 
is provided, however, that, if no indus- 
trial development occurs and no con- 
plete system of tracks is laid within 
a certain period, the contract may be 
terminated, releasing all parties and 
lands. 

“It is generally recognized that the 
widespread subdivision and residential 

development of property in the Los 
Angeles district has in many cases 
caused undue encroachment upon lands 
adapted for industrial development, and 
that highways in many cases have 
paralleled railways, choking out logical 
industrial use of much land which, if so 
developed, would give greater value 
even to adjacent residential areas.” 





Towns Need Competent Engineering 
Service.—In an address at the 4th an- 
nual convention of the League of South 
Dakota Municipalities, John E. Hipple, 
mayor of Pierre, S. D., pointed out the 
importance of having efficeint engincer- 
ing service for municipalities. Mr. 
Hipple pointed out that many towns are 
unable to pay the salary of an engineer, 
and suggested that it is feasible for 
several municipalities to unite in hiring 
the services of a competent engineer or 
firm of engineers for the group. 
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Public Sanitation Work in Liverpool, England 


Practice Outlined in Paper Before 
British Institute of Public Cleansing 


By WILLIAM MUIRHEAD 


Chairman Health Committee, Liverpool, England 


NTIL recently the area of the city 
\ was divided into 23 districts, but 
on the extension of the city in April 
last, when a further area of 3,553 acres 
was incorporated, opportunity was 
taken to revise this sub-division, with 
the result that there are now 20 dis- 
tricts. The total area of the city is 
24,795 acres or, when the foreshore 
and bed of the river are included, it 
becomes 27,678 acres. In all some 1,500 
men are employed on the operations in 
connection with house-refuse collection 
and disposal, and street-cleaning works. 

House Refuse Collection—A weekly 
collection is provided and the total 
quantity of refuse collected (including 
street sweepings) amounts to approxi- 
mately 1,200 tons per day. A difficulty 
not experienced by many municipalities 
is caused by reason of the lay-out of the 
older portions of the city, for the house 
refuse from nearly three-quarters of 
the city (with a population of 879,982) 
has, owing to the fact that a large num- 
ber of back passages have been laid 
out to a width of 4 ft., to be carried 
by the collectors an average distance 
of about 45 yd. Again, in dealing with 
houses built adjoining our boulevard 
streets, the cost of collection is in- 
creased, because in most cases dual 
streets are provided, the two streets be- 
ing in many parts separated by an en- 
closed tramway track. 

The type of receptacle most gener- 
ally in use is a fixture wall bin, which 
when being emptied, is temporarily re- 
moved from the wall; some 86,000 of 
these fixture bins are in use, the size 
adopted being that which has a capac- 
ity of 3% cu. ft. 

Transport of Collected Materials.— 
The question of the type of transport 
to be used for the conveyance of the 
collected materials is one which has for 
some little time been occupying the at- 
tention of my committee. 

Rather more than a year ago a re- 
port was submitted by the city engi- 
neer and one by the chief veterinary 
officer, in which figures were given 
showing the relative costs of convey- 
ance by horse and by mechanical ve- 
hicles. In view of the fact that the 
majority of the horse-drawn vehicles 
were of somewhat old types, and that 
some of the comparisons were made 
with figures obtained from the use of 
certain recently-purchased low-loading 
motor vehicles, it was decided to have 
a number of relatively light low-load- 
ing horse wagons constructed. In order 
to ascertain the relative cost of trans- 
port by these different types of vehicles, 


tests have been arranged which are to 
extend over a period of three months. 

The department has now in use some 
156 carts having a capacity of from 30 
cwts. to 2 tons, 50 motors varying in 
carrying capacity from 2 tons to 6 tons, 
including three steam trucks and two 
electric vehicles. 

My committee are anxious to pro- 
vide as becomes practicable more of the 
low-loading type of vehicles, for it is 
found that the work of our Gratuities 
Sub-committee is increased by reason 
of the old higher vehicles. 

During the past month in the city 
council has placed an order for a trac- 
tor and four low-loading trailers, the 
four latter vehicles being horse-drawn 
during collection, and the tractor haul- 
ing the same to the point of disposal. 

Disposal of Refuse.—The systems of 
disposal at present in operation are 
four in number, namely, by (a) incin- 
eration at destructors, (b) controlled 
tipping, (c) barging out and dumping 
at sea, (d) barging along the canal 
(or by rail) to farmers. 

Destructors.—Until some 14 months 
ago the corporation had in use six de- 
structors, each working two 8 hour 
shifts per day. About that time two 
of the oldest ones were closed, and of 
the remainder two were placed on a 
single shift per day. From the steam 
raised at these destructors electricity 
is generated and sold to the Electric 
Supply Department. The two destruc- 
tors which were closed down had been 
in use for more than 27 years, and 
considerable expenditure would have 
been necessary if they had been con- 
tinued in operation. 

Controlled Dumping. — About 14 
months ago this type of disposal, which 
had up till then only been used to any 
considerable extent in ordinary dump- 
ing on sites mainly outside the city, 
was, on the recommendation of the city 
engineer, considerably extended, and 
for the 12 months ending March 31st 
last the actual cost of disposal showed 
a saving of over $100,000 on the esti- 
mates. This appreciable saving was 
affected despite the fact that some 
6,600 new additional houses were served 
during that year, and the total quan- 
tity of material dealt with showed 
an apparent increase of approximately 
38,000 tons. The term “apparent in- 
crease” in referring to the total quant- 
ity of material is used as much of 
the material is not weighed before dis- 
posal. 

In this method the material is de- 
posited in layers about 6 ft. in depth, 


and covered with a good layer of soil, 
both on the surface and on any ex- 
posed side; the working face is kept as 
small as practicable, such face being 
covered each night. The layers are 
kept to definite levels, and as soon as 
possible a covering of grass is pro- 
duced on the surface. 

Dumping at Sea.—The corporation 
owns the “S.H.B. Delta,” which is spe- 
cially built for the purpose of trans- 
porting refuse to sea and for the dump- 
ing of the material out at sea. The 
vessel has a carrying capacity of 1,000 
tons, but in view of the relatively light 
nature of much of the domestic refuse, 
the average load during the year end- 
ing March 31, 1928, amounted to 742 
tons. 

By Canal (or Rail) to Farmers.— 
Two of the corporation’s cleaning 
depots are situated on the banks of the 
Leeds and Liverpool Canal. The cor- 
poration owns sixteen wooden barges, 
and in these the materials having a 
higher manurial value are transported 
along the canal and sold to farmers for 
farm purposes. 

In addition to the corporation’s fleet, 
some of the material is conveyed by 
rail in forty-six corporation railway 
cars to farmers—a quantity of about 
7,000 tons per annum being disposed 
of in this manner. 

Street Cleaning and Watering.—The 
total length of streets cleaned within 
the city is approximately 615 miles, 
some 40 miles of which are 120 ft. or 
more in width. The latter roadways are 
usually divided by a central strip, in 
many cases used for an enclosed tram- 
way track, so that for comparative pur- 
poses our mileage of streets should be 
increased by the addition of a length 
equal to that of the dual roadways. 

The system adopted for the central 
city streets is to have the same swept 
by day by orderly boys each having a 
length of from 200 to 300 yr., these 
boys traverse their routes usually about 
six times per day. Their trolleys carry 
two bins, and these are emptied two or 
three times per day into larger street- 
cleaning vehicles. These streets are 
watered, and swept by mechanical 
brooms, six nights per week, one of 
these mechanical brooms picking up the 
sweepings and transporting the same to 
disposal points on completion of the 
nights’ work. 

In the suburban districts the work is 
carried out by gangs of men varying 
in number from three to six, which 
gangs are supplied with a handcart to 
collect the sweepings, while the larger 
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collecting vehicle may be absent. These 
suburban streets are swept according 
to requirements, which vary from once 
to six times per week. 

Between these two—i. e., the inner 
city streets and the outer suburban 
streets—the system can probably best 
be described as a combination of the 
two. 

In addition to the night work pre- 
viously mentioned, squads of men are 
out washing certain streets in the cen- 
tral areas—this operation being more 
extensive in character during the 
winter months than during the summer 
months. 

The total quantity of materials swept 
up from the streets averages about 56,- 
000 tons per annum. 

Closely allied with this work is that 
of the emptying of the street gullies. 
Until last year this was done by hand 
operations, but my committee has re- 
cently commenced to carry out a por- 
tion of the work by means of a vacuum 
gully cleanser. 





Band for Large Cast Iron 
Pipe 

The practice in New York City of 
using bands and bolts to hold pipe from 
pulling apart where bends, offsets, tees, 
reducers or caps are used and there 
are no lugs on the bell or spigot end 
of the pipe and fittings was described 
by William W. Brush, chief engineer of 
water supply, Department of Water 
Supply, Gas and Electricity, of New 
York City, in a paper presented at the 
1928 convention of the American Water 
Works Association. An abstract fo!- 
lows. 


In special cases such as the high 
pressure installations of recent years 
an amalgam of tin and lead has been 
successfully employed, but usually the 
bolts and bands are installed. For a 
90 deg. bend it is customary to tie to- 
gether pipe that are 12 in. and larger 
in diameter. On each side of a 90 deg. 


bend normally three lengths of 12-in. 
pipe are rodded while for a 20-in. and 
larger pipe five lengths are rodded. 
Where other than a 90 deg. fitting is 
used the number of lengths to be rod- 
ded is determined by the construction 
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engineer based upon pressures in the 
pipe and character of fitting as affect- 
ing the amount of unbalanced pressure 
to be taken up by the rods. 


Both our experience and that of oth- 
ers indicates that in caulked lead joint 
the holding power for each square inch 
of lead in contact with the pipe is about 
200 lb. When the unbalanced pressure 
produces a force to support the pipe 
greater than this holding power, the 
pipe moves in the joint. Under such 
conditions the joint must be held to- 
gether by some other means. 


In November, 1927, the department 
was compelled to raise a 48-in. cast 
iron main laid in Columbia street, 
Queens, due to the main interfering 
with a new sewer. It was decided to 
offset the main after reducing to 36-in. 
diameter on account of limited cover. 
When the pressure of about 80 lb. per 
sq. in. was applied to the band on the 
spigot end of one 48-in. pipe moved 
about %4 in. and the offset raised in 
the center sufficiently to allow the 
lower rods to drop out of place. From 
this experience it was evident that the 
bands used would not hold unless stud 
bolts or similar stops were placed in 
the pipe or unless rods were carried 
back of the next bell. The latter plan 
was considered more advantageous and 
was adopted as standard for future con- 
struction where lugs were not available. 
With all bands anchored by a hub, 
movement of the bands by sliding is 
prevented and one can rely on the rods 
taking up the unbalanced pressure up 
to the full strength of the rod. 


It has also been suggested that the 
band might be tapped and the pipe 
drilled so that stud bolts would extend 
into the cast iron far enough to give 
the necessary resistance to the move- 
ment of the band by the shearing 
strength of the bolts plus the frictional 
resistance of the band. There are a 
number of other methods that could be 
followed in securing the band against 
movement. The interesting fact is that 
dependence on bands that have been 
clamped tightly around the pipe and by 
the use of bolts is not sufficient when 
large unbalanced pressures are to be 
controlled, and from our experience ad- 
ditional resistance to movement of the 
bands is essential. 


Six Gradings of Filter Flints Taken from Newly Uncovered Deposit in Southern New Jersey 
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Filter Flints 


There is shown in the accompanying 
illustration the close grading of si: 
sizes of filter flints—(there are man 
more sizes than these) taken from . 
newly uncovered deposit in Souther 
Jersey. In smoothness and roundness 
the grains resemble marbles of diffe) 
ent diameters. It is claimed they wi! 
withstand abrasion and wear for a very 
long period of time because of th: 
fact that each grain is a piece of pur 
flint. 

The illustration also serves to giv 
a cross section idea of a filter bed in 
which these filter flints are used. Since 
all grains are of such uniformity in 
smoothness and roundness, each layer 
will present a series of larger opening’ 
between grains as the diameter of the 
grain increases. In other words, there 
will be uniformly large openings at the 
bottom layer and small at the top. The 
liquid being filtered will therefore per- 
colate through the bed at an even rate 
of flow. 

The flint hardness of the grains is 
claimed to guarantee practically no 
wear on each grain, meaning that the 
filtering opening between grains will 
remain constant and hence always give 
an unvarying rate of flow. 

At the site of this deposit of filter 
flints, George F. Pettinos, 1206 Locust 
St., Philadelphia, has erected a plant 
for washing and classifying flints with 
great accuracy. The result is a grad- 
ing for effective size and co-efficient of 
uniformity which, it is claimed, will 
meet the most exacting specifications 
for any class of service. 

This plant itself is unique. There is 
nothing just like it in the country. In 
its method of exact sizing of many 
different diameters of flints at the same 
time, and washing each grain almost 
separately, this plant sets an example 
of efficiency which is much needed in 
this particular field. 


While space at present will not per- 
mit a description of the plant, it is to 
be hoped that in an early issue we will 
be able to present photographs and a 
complete description of this new type 
of plant. Suffice to say that it has a 


capacity of 20 cars of filter flints per 


day, either wet or dry, washed and 
screened to meet any specification. 
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Airports As a Factor in City Planning 


Valuable Data on Layout Given in 
National Municipal Review Supplement 


. IR transportation has become a 
A recognized means of carriage of 
persons and property. A department 
of commerce report of July, 1927, 
records 864 operating air ports and air- 
plane landing fields in the United 
States with about 3,000 additional un- 
equipped emergency landing fields. Of 
the 864 fields, 207 are municipally pro- 
vided, 163 are commercial or private 
ports, while 124 are department of com- 
merce intermediate landing fields. 
Eighty-one landing fields are main- 
tained by the Army and the Navy. The 
characteristics of air ports place them 
in the same general class with railroads 
and water carriers in that special ter- 
minal arrangement must be provided. 
Furthermore, air terminals are like rail- 
road and water terminals from the fact 
that each must be located on favorable 
topography. Within certain limits, 
however, an air terminal does not need 
to be directly connected with the ap- 
proach facilities. A railroad terminal 
must have main line tracks leading to 
it. A water terminal must have a water 
way to provide access. An air port 
makes use only of the air for accessibil- 
ity and consequently is not so tied to 
topographic approach conditions. How- 
ever, it must be so situated that the 
approach routes do not generally lead 
over cities, and for use by airplanes it 
should not be surrounded by high hills 
except at considerable distances with 
no high trees, chimneys, poles, or other 
structures in closer range. It is more 
than possible that the approach routes 
will some day be fully cleared so that 
air transport routes will traverse coun- 
try so prepared that emergency air- 
plane landings will be possible at any 
point along the route, instead of only at 
emergency fields located perhaps five 
miles apart. An air terminal must 
usually be placed in the open country. 
Like terminals of other varieties, how- 
ever, they should be as close as possible 
to the business center of the community 
to be served. 


Croydon is about ten miles from Tra- 
falgar Square, London, Le Bourget is 
seven miles from the center of Paris, 
while Tempelhof is three miles from the 
heart of Berlin. The landing fields in 
New Jersey and on Long Island are so 
far from the hotels in Manhattan that 
lately it took as long to motor from one 
of them to New York as it had taken to 
fly {yom Boston. The Cleveland munic- 
ipal tield in nine and a half miles from 
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the public square (air line distance) ,— 
about thirty minutes by auto and con- 
ceivably about twelve minutes by 
train. That it is undesirable to locate 
a field any considerable distance from 
the business center is indicated from 
the report that one European city 
abandoned an outlying air port and 
created one relatively close to the cen- 
ter by razing several blocks of build- 
ings. 


Ample Means of Access.—Like all 
other terminals, ample means of access 
must be provided for conveyances of 
other types between which and the air 
carrier transfer of passengers and prop- 
erty must be made. In the early days 
of the railroad and steamship, large 
crowds would gather for the arrival and 
departure of the carriers. In the early 
days of the automobile, auto race meets 
would draw large crowds of spectators 
for which provision had to be made. 
While air transportation is new, while 
air circuses are a novelty, and while 
the exceptional aeronaut is accomplish- 
ing unusual feats, extra facilities must 
be provided at air terminals for spec- 
tators, and highways, street railways 
and even steam railroad connections 
must be provided to transport the peo- 
ple. When Lindbergh landed at Le 
Bourget, the roads leading to it from 
Paris were congested with motors for 
miles. In other words, the highway ap- 
proach accommodations were inade- 
quate in that instance. Such thorough- 
fares should be provided from the field 
in as many directions as possible and 
sufficient in capacity to carry away all 
the automobiles of all the inhabitants 
of the surrounding territory for a 
radius of at least fifty miles within a 
period of perhaps three hours. 


Road Space.—With one automobile 
for each family (there was one car for 
each five persons on January 1, 1928), 
and at a running capacity of perhaps 
1,000 vehicles per lane per hour under 
proper policing, after assuming a factor 
to represent the probable percentage of 
vehicle owners who would wish to visit 
an aviation field on some special occa- 
sion, a basis is laid for a determination 
of the highway facilities which should 
be provided in a given case. (For ex- 
ample, assume that one quarter of 
Paris had desired to see Lindbergh land 
at Le Bourget with five persons on the 
average per automobile and assuming 
three hours as a legitimate period in 
which to clear the field, then the follow- 
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ing computation gives the number of 
free lanes of travel which should be 
provided:  3,000,000--4—750,000 per- 
sons who desired to visit the field; 
750,000--5=150,000 automobiles to be 
provided for; 150,000--3=50,000 cars 
per hour to be handled; 50,000--1,000= 
50 lanes of travel required. 


Street Car Facilities—Similar meth- 
ods applied to the trolley transporta- 
tion, using 100 persons per car and one 
car per minute would give the required 
equipment and number of tracks. (For 
example, assume that one half of the 
number in the last example had pre- 
ferred to travel by trolley instead of 
motor: 750,000--2—375,000 persons to 
be accommodated; 375,000+3=125,000 
per hour; 125,000+100—1,250 cars 
loads of passengers per hour; 1,250--60 
=21 single tracks required.) 


Railroad Facilities—With steam rail- 
road transportation a ten-car train ac- 
commodating 1,000 persons per train 
can be dispatched every ten minutes. 
(As a further example assume that one 
third of the people desired to travel by 
train: 750,000--3—=250,000 persons to 
be accommodated; 250,000--3=83,000 
persons per hour; 83,000--1,000—83 
train loads per hour; 83--6=14 tracks 
required.) 


The problem of parking space for the 
motors and sidings for the storage of 
trolley and steam equipment is of im- 
portance. An automobile occupies 200 
square feet on the average. One hun- 
dred per cent must be added for access. 
This gives 400 square feet per motor 
car. A trolley car requires 500 square 
feet, and a ten-car train 10,000 square 
feet. Something more must be added 
for switches and leads, loading spaces 
and safety areas. In each case the 
figure should be _ approximately 
doubled. (In the examples above, had 
one third of the visitors traveled by 
each of the three modes, the following 
parking, standing and loading areas 
would be required: 750,000--3=250,- 
000 persons by each type of travel; 
250,000--5=50,000 motors to be parked; 
50,000 <400=20,000,000 square feet= 
460 acres of parking space required; 
250,000--100=2,500 trolley cars re- 
quired; 2,500*1,000=2,500,000 square 
feet—58 acres of trolley waiting and 
loading space needed; 250,000--1,000— 
250 trains necessitated; 25020,000— 
5,000,000 square feet=—116 acres of 
steam railroad siding and loading space 
demanded.) Of course, motor buses 
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may replace trolleys in many instances 
and much express and freight will move 
by motor truck. In exceptional cases, 
mail tubes may connect a landing field 
directly with the post office at the busi- 
ness center of the community. 
Existing Highways. — Incidentally, 
while transportation accessibility is of 
great moment in locating an airport, its 
creation should be such as to hamper 
transportation as little as possible to 
points beyond it. The area required 
for a large flying field will generally 
overlap one or more major thorough- 
fares which would consequently have 
to be closed. Such closings should be 
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obviated if possible. It is sometimes 
possible to select a site which is ade- 
quate for immediate needs and which 
can be enlarged progressively by being 
used as the community refuse disposal 
site. It is hardly to be expected that 
regular traffic will ever reach such 
figures as are now being attained while 
aviation is a novelty. Plans adequate 
for the present may, therefore, be ex- 
pected to be ample for the future. 
Emergency Fields.—Pending the fu- 
ture era when a continuous cleared air- 
plane landing strip is provided, numer- 
ous emergency landing fields should be 
arranged, especially in fairly well set- 
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tled territory like the suburbs of cities. 
Each of these should have an area .f 
about ten acres and be as strategica! y 
located as possible. They should be 
located at most not over five mi!:s 
apart, and around cities should te 
spaced throughout the whole area, at 
the corners of five-mile squares, or ap- 
proximately so. 

In addition to air ports, standard 
practice locates intermediate landing 
fields at intervals of about thirty milvs. 
These should have an area of approxi- 
mately forty acres and be designed as 
nearly square in shape as is poss.bie. 
Their placement demands almost as 
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Diagram 1.—The parallel solid lines divide the field into 22 departure lanes and 22 arrival lanes, corresponding to wind direction A. Each of these 


lanes is 300 ft. wide and 2,500 ft. long. 


The dotted lines show the lanes which would be used for wind direction B. 


Note that the mooring mast, 


shops, hangars and other buildings are located around the center of the field, at the point of maximum conveience, but do not in any way obsiruct 


the runways. 


The area of this field is approximately 1,000 acres 
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yvwch study with reference to the city 
»ian as is needed with reference to the 
larger air ports. Since they are for 
eiergency use only, they may be culti- 
vated with any crop which does not 
crow high. 

\rea Requirements.—The areas re- 
quired for airplane landing purposes 
should be clearly differentiated from 
the area required for the handling and 
mooring of dirigibles and for the sev- 
eral necesary adjuncts. The department 
of commerce has tentatively determined 
the area necessary and advantageous 
and has proposed a classification of air- 
plane landing fields dependent upon the 
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various facilities available. Fields now 
actively in use vary all the way from 
1,000 acres (Mitchell Field) and 700 
acres (Cleveland) down to 40 (Boston 
and Pittsburg), with 25 acres consid- 
ered the smallest reasonable size for 
landing except in cases of emergency. 
Much talke has been heard about roof 
landing areas, but until new and special 
designs of planes are common, roofs 
will not come into general use. Even 
then, because flying over cities involves 
extra hazards for both plane and city, 
roofs are not likely to come into very 
extensive use for landing purposes. 

In rising, an airplane must head into 
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the wind, attain a speed varying from 
forty to eighty miles an hour on the 
ground before rising may be attempted. 
The lighter machines attain this speed 
rapidly and can, under favorable condi- 
tions, leave the ground in from 400 to 
800 feet. The heavier planes, those 
used for freight, mail and passengers, 
require, under favorable conditions, a 
distance of from one to two thousand 
feet before leaving the ground. In ad- 
dition to the space required on the 
ground, it frequently happens that the 
motor stalls immediately after rising, 
necessitating landing at once. To pro- 
vide for this emergency, another thou- 
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se Diagrar 2.—Here is an airport that may be started as a small unit and then expanded later as needed. The first unit is shown in the lower 

st, left hand corner, calling for an area of 125 acres, with mooring mast and hangars at the apex, and with 8 runways, each 2,500 ft. long, paved 

ict or otherwise prepared as required. These runways provide for eight wind directions varying about 45 deg. Succeeding units are easily added as 
shown, with the complete field of eight such units shown in the center 
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sand feet is necessary. A total, there- 
fore, of from 2,700 to 3,000 feet is the 
minimum length of runway, to accom- 
modate all of the now existing types of 
planes. In rising or in landing, an air- 
plane makes an angle of approximately 
eight degrees with the horizontal, or 
for each foot of rise it moves forward 
seven feet. If there should be a one- 
hundred-foot building at the edge of the 
field, it would render seven hundred feet 
of the field useless. The minimum dis- 
tance mentioned (2,700 to 3,000 feet) 
for a runway must, therefore, be in- 
creased by seven times the height of 
any buildings on the edge of the field.’ 
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Giant Planes.—Several giant planes 
now under construction are reported to 
have wing spreads up to 140 ft. This 
dimension together with an equal side 
clearance determines the _ required 
width of runway. The _ projected 
Junkers model J-1000 is to have a wing 
spread of 220 ft. Detailed specifica- 
tions for the classification of air ports 
have been issued by the department of 
commerce under date of March 13, 1927. 

The requirements for air ports for 
the use of the future mammoth diri- 
gibles, 150 ft. in diameter and 750 ft. 
long, have not been as definitely deter- 
mined. Two such ships moored to 
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towers (with their lofty departure pla’ 

forms) with space to swing with tl 

change of wind direction would requi: 

an area 1,500 ft, by 3,000 ft. a bord » 
at least 1,000 ft. wide entirely aroun | 
the field and additional area for han; - 
ars. The latter must be much larg: 
and differ otherwise from airplai. 
hangars. 


While most cities are making effo: 
to provide one large field as near «s 
possible to the business center, it see: 
better economics in many instances 
provide one or more fields suitable f 
loading and landing passengers, mui 
and express, fairly close to the cent: 
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Diagram 3.—The principle of building up the complete airport gradually, by adding units, 
shown in the above illustration. The finished airport will comprise four such units, shown by dotted lines, 4" 
in Diagram 2. These two types of units will overlap. The 
ut of runways than is the double unit of Diagram 2 


hangars at the bases of the units as 


spaced between these will be four other units (shown in solid lines) similar to those 
way is somewhat more flexible as concerns the layo 


double unit developed in this 
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witi a service field at a more remote 
an! less expensive site. 

factors Influencing Area Needed.— 
The area required for a field will 
obviously depend largely upon the 
amount of use to which it will be put. 
If ten planes arrive and depart each 
day, a single runway would be suffi- 
cient for use by all. If, however, ten 
planes are to arrive and depart each 
hour, it may be necesary to use differ- 
parts of the field for arrival and de- 
parture respectively and to control the 
arrivals and departures by a signal sys- 
tem operated by a despatcher as is done 
at Tempelhof (Berlin). The loading 
and unloading accommodations could 
then be placed advantageously at the 
center of a large field, arrivals ap- 
proaching this center from one direc- 
tion (against the wind) and departures 
taking place on the opposite side of the 
loading and control station (again into 
the wind). Since the wind may blow 
from any direction, the central depot 
would have to be reached on the sur- 
face solely by automobile,—the cars 
approaching in the same direction as 
the arrival of the airplanes, from a ring 
drive which entirely encircles the field 
and outward from which the thorough- 
fares and transportation lines would ex- 
tend. In the case of an extensive, in- 
tensively used air port, the automobile 
and other transit lines might advan- 
tageously be brought to the central 
depet under the surface of the field. 
While expert pilots will doubtles learn 
to take off irespective of wind direction 
(as some do even now in light breezes), 
there will always be so many who will 
desire to head into the wind while land- 
ing and taking off that it will probably 
never be possible to ignore the effect of 
wind in locating and laying out a flying 
field. 

Future Planes.—The area required 
for the air port of the future will de- 
pend in a considerable measure upon 
the development of the air carrier. Sev- 
eral alternatives seem possible: (a) A 
machine which can ascend vertically or 
nearly so, by means of (1) the heli- 
copter principle or some related idea, 
or (2) a new wing design or arrange- 
ment, or (3) both combined; and (b) a 
machine which will fold its wings after 
it alights, thereby greatly reducing 
needed storage space and possibly also 
being able to traverse existing or spe- 
cial new highways. At Teterboro, not 
leng ago, Chamberlain demonstrated a 
small plane which kept an even keel 
when flying at only fifteen miles per 
hour and required only 60 and 75 ft. 
of roll respectively to take off and to 
land. (Most existing planes will stall 
and drop into a fatal tail spin at a 
speed of about fifteen miles or less.) 

Special Devices.—Devices are sure to 
be « ‘veloped to assist in taking off and 
landing. The compressed air catapult 
employed for the launching of naval 


planes, and the decelerating cables 
‘Quoted from National Municipal Review, 
Feh ary, 1926, p. 106, 
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which drag bags of sand on the decks 
of airplane tenders are present-day ex- 
amples. Perhaps the simplest scheme 
is to form the surface of the landing 
field like a flat dome with the depot 
at the center of the top,—approaching 
planes landing up the incline and being 
assisted in stopping by the force of 
gravity, while departing carriers would 
leave by sliding down a slope with the 
assistance of gravity as Lindbergh did 
(as described in “We’"), as Byrd did on 
his start to the North Pole, and as 
many others have done from time to 
time. It is reported that one of the 
British army air fields used during the 
war was located on a rounded hill 
(similar to the scheme here proposed) 
and that the opinion of the pilots was 
altogether favorable. Incidentally, the 
interior of the dome could be used for 
hangars, for means of access, and for 
parking of autos, trolleys and other 
means of land conveyance. 

Selection of Site—From a_ topo- 
graphic standpoint, it is now generally 
felt desirable to secure large level areas 
for landing fields. (A two per cent 
grade is considered the maximum.) So 
as to reduce approach hazards to a 
minimum, these fields should be chosen 
as far as possible on hilltops or high 
ground. This generally reduces ground 
haze compared with valley sites and the 
obstructions surrounding the field are 
not as high as in the case when hills 
surround the port. Islands, especially 
artificial ones, if of sufficient size gen- 
erally possess advantages as to level- 
ness, freedom from approach obstruc- 
tions, and complete liberty in direction 
of approach. Accessibility is generally 
unsatisfactory, however, and they are 
more apt to be affected by fog. Wher- 
ever sea planes can be employed on a 
route in any direction from a port while 
land machines operate over other 
routes, a combined water and land port 
is considered desirable. However, cer- 
tain disadvantages inhere in having wa- 
ter ways or water areas as bordering 
features of a land port because of the 
incidental hazards to land machines. 
Larger fields are required under such 
circumstances. It is believed by many 
that most planes will eventually be de- 
signed so as to alight either on land or 
water. Obviously, in choosing a site 
the necessary costs involved in leveling 
hummocks, doing under-draining, fill- 
ing ditches, ruts, and sunken roads 
must be considered, but such work is 
essential to a successful field. The 
soil must also be such as to produce a 
thick tenacious sod and where a prac- 
tically square or round field cannot be 
obtained because of topographic diffi- 
culty, the greatest length of the area 
available should extend in the direction 
of the prevailing winds. In addition 
to available transportation, electric 
light and power, water and sewerage 
must be available or _ obtainable. 
Where a sod is unobtainable, concrete, 
asphalt, macadam or cinder surfaces 
must be provided. It is generally con- 
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ceded that when an airplane lands it 
strikes the ground with a blow equal to 
perhaps five times its dead weight. 
Consequently, the surface must be very 
compact. A dusty field is very objec- 
tionable, also. 

Length Formula.—At sea level the 
length of the field at least in the direc- 
tion of the prevailing winds should, as 
has been said, be not less than 2,500 ft. 
plus 7 ft. horizontal space for each foot 
of height of obstructions at and beyond 
the boundaries of the field at each end. 
Greater dimensions are considered de- 
sirable if they are obtainable. For alti- 
tudes above sea level, longer runways 
are required. An approximate formula 
for the necessary length of runway for 
such an air port is as follows: 

10 A 15R 

— ————= loz 

3 C+10,000 r 

In this formula 

A is the altitude of the air port above 
sea level, 

C is the A.B.S. ceiling of any plane, 
for which 

r is the take-off length of run on a 
level field at sea level, and 

R is the necessary length of runway 
at altitude A. 

1 R 
The ratio — — is the angle of clear- 
7’ t 

ance of all obstructions which must be 
maintained beyond the runway. The 
field arrangement and that of the sey- 
eral accessories, — signals, lighting, 
hangars, shops, waiting rooms for pas- 
sengers, pilots and workers, field mark- 
ings, beacons, foggy weather signals, 
wind indicators, oil and fuel tanks, 
radio landing control aids and other 
items,—is not of moment from a city 
planning standpoint, and the require- 
ments for each of these matters can be 
found in department of commerce bulle- 
tins and technical publications. The 
lengths required for taking off by sea 
planes are longer than for land ma- 
chines and the water areas should be 
correspondingly larger. To take off, 
large sea planes require as much as 
3,500 ft. clear run unobstructed by such 
things as bridges, breakwaters, or 
buoys, with a very flat angle of clear- 
ance beyond this take-off stretch. They 
also require at least six feet of water 
depth. N. A. C. A. Report No. 249 
shows the take-off and landing speeds 
of nine different makes of plane. They 
range from 48 to 63 miles per hour at 
take-off and from 44 to 58 at moment 
of landing. 

A practically smooth surface is thus 
seen to be necessary. Normally this 
can be secured by some expenditure, 
but obviously the site should be se- 
lected with this point in mind. The 
same reports gives the take-off and 
landing rolling distances, which range 
from 275 to 505 ft. for taking off and 
from 200 to 950 ft. for alighting. Un- 
less the surfacing of air ports is such 
as to minimize the dust, it has been 
shown that even inside hangars the 
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dust will often be so great as to affect 
the bearings detrimentally. Therefore, 
the hangars should be placed at the side 
of the field at right angles to the pre- 
vailing winds. With a large field in 
which the hangars are to be at the 
center, it is thus seen to be advan- 
tageous to have the parked airplanes 
housed below the surface as would be 
the case in connection with the dome 
shaped field elsewhere suggested. 

Number and Distribution.—It seems 
reasonable to expect that eventually 
air ports will be distributed and be of 
capacities comparable with those char- 
acteristics with existing railroad ter- 
minals in the relation of the latter to 
local population groups. In _ other 
words, air ports will be proportional to 
the population served. Commander 
Byrd is quoted as saying that “aero- 
planes will never be used for popular 
flying as the automobile is used for 
traveling.” The limiting factor in the 
development of air carriage will prob- 
ably be the number of available pilots. 
Students of the problem suggest that 
not over 10 per cent of the population 
possesses the natural capacity to guide 
safely a vehicle which can move in 
three dimensions. The licensing of au- 
tomobile drivers shows that not all per- 
sons are capable of operating in two 
dimensions. Assuming a population of 
200,000,000 with 10 per cent capable of 
operating aeroplanes, there would be 
a maximum of 20,000,000 possible 
planes moving around the country si- 
multaneously. Incidentally, the aver- 
age mileage per year of the present-day 
motor car is around 600, whereas it 
would be 60,000 were all cars to be 
operated at 20 miles per hour for 10 
hours per day for 300 days per year. 
The average automobile is thus seen 
to be moving only 1 per cent of the 
time (day time). Or, in another point 
of view, 1 per cent of all automobiles 
are moving at all times. They stop and 
start at least once every day. In fact, 
the average trip is probably less than 
two miles, so that there are 20 stops 
and 20 starts each day for that 1 per 
cent. 

As a first approximation, the same 
ratios may be applied to air carriers. 
Of the 20,000,000 possible pilots, 100,- 
000 may be expected to be on the move 
at all times. With 40 landings and 
take-offs per day there would be 8,009,- 
000 per day. Assume one every ten 
minutes for 13 hours, or 80 per day. 
That indicates 100,000 landings or de- 
partures each 10 minutes throughout 
the country. While landings can ob- 
viously be made at shorter intervals 
than 10 minutes, the time required for 
the loading and unloading of passen- 
gers and freight, the manoeuvering 
from point of arrival to point of de- 
parture, and the signalling to other 
planes arriving and departing will nor- 
mally demand approximately 10 min- 
utes as the arrival and departure inter- 
val on any given runway. 

Population Ratio.—These conditions 
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are strictly comparable with those 
which hold in connection with passenger 
and freight railroad terminals. With 
200,000,000 population, a landing field 
or runway is indicated for each 2,000 
population. If a factor is introduced to 
care for a probability concerning air 
craft like the fact which exists with 
reference to automobiles, that there are 
at least 25 per cent less automobile 
licenses than actual persons capable of 
driving them, then the figure 2,000 
should be increased to 2,500. If only 
small planes are to be accommodated, 
this figure can be multiplied by four. 
For the smallest present type of plane, 
such as the one in which Chamberlain 
lately took off from a city street, this 
figure can be multiplied by 15. Chicago 
in 1927 had 15 landing fields—seven 
municipal, six commercial, one army 
and one postal; Los Angeles had eight, 
seven being commercial. . By states, 
California had 100 fields, Texas 84, II- 
linois 64, Ohio 50, Oklahoma 40, New 
York 30, Arizona 29, Colorado 22, Iowa 
24. Obviously the figure of 2,000 per- 
sons per landing field does not apply to 
the present. There are not yet 200,000,- 
000 persons in the United States and 
there are only about 4,000 licensed 
pilots in the country, with 2,111 planes 
listed in the 1927 Aircraft Year Book. 
With New York’s prospective 10,000,000 
people, 5,000 such landing spaces would 
have to be provided. Obviously they 
should be well distributed so as to min- 
imize air traffic accidents, and a signal- 
ling system will have to be employed 
so that planes can land and take off 
simultaneously, each on its own 300 by 
2,500 ft. runway. A circular field with 
a diameter of 7,500 ft. would provide 
for the simultaneous handling of 44 
planes with any direction of the wind. 
Obviously possibilties exist of reducing 
the assumed ten-minute landing inter- 
val, and of securing a greater use of 
such a field when a type of plane shall 
have been developed which will require 
a shorter runway. In other words, an 
air port of that size and design would 
afford the facilities needed by a popu- 
lation of from 220,000 to 450,000, 
according to whether present-day di- 
mensions or future probable ones are 
assumed. Using the larger figure, it is 
seen that New York City should plan to 
provide thirty-five square miles of land- 
ing fields to meet its future require- 
ments. The landing fields in the vicin- 
ity of New York City for which the 
department of commerce had issued 
aeronautical bulletins up to January 1, 
1928, aggregated just over four square 
miles. 

Future Development.—As to. air 
transportation we are back in the days 
of the first railroads when cities and 
citizens fought verbal battles over the 
location of the railroad station. The 
lesson to be learned from the figures is 
that ample open spaces available for 
eventual air fields should be acquired 
and set aside in each community. Until 
they are required for aeronautics they 
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can be employed as recreation space , 
either active or passive,—athletic field -, 
wild life preserves, and formal park... 
When they are needed for air use, t! 
radius of travel of the average man | 
motor, rapid transit, or air will ma!:o 
them relatively unnecessary as op: 
spaces. Meantime, if invention eve: - 
tually eliminates the necessity of su 
long landing and take-off runways, th«: 
the open spaces acquired will contin. 
to serve a legitimate purpose to tic 
benefit of the community. 
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Special purpose flying fields will ‘e 
developed and must be considered in 
regional, if not in city planning. F'!\- 
ing schools must have their fields (in 
1925 there were twenty-two | such 
schools); special seaside landing ares 
will be required to serve the plane: 
which bring ashore transatlantic mails 
and “rush” passengers; special landing 
fields along mail routes will be created 
where a mail plane can drop a mail bag 
and pick up another either without 
stopping or merely taxying along the 
ground and taking off without longer 
pause; a few down-town landing spaces 
on the tops of buildings will be ¢e- 
veloped similar in equipment to the 
airplane tenders in the Navy; special 
fields will be made available adjacent 
to large hospitals where ambulance 
planes can land; of course, the Army 
and the Navy will require special fields; 
and other special uses will develop. 
The parking near a city of planes 
owned by flying commuters will be an- 
other special problem. Aside from the 
landing runways required, a hundred 
such planes would require nearly five 
acres of parking space. Because sea 
planes are somewhat larger than the 
average, one hundred such would re- 
quire approximately seven acres. 
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Fogs.—Perhaps inventive genius may 
some day learn how to dissipate or con- 
trol fogs, or at least develop neon or 
other light signals, electric capacity- 
height indicators, radio direction guides 
and other aids so that landings can be 
made in spite of this, at present, dan- 
gerous meteorological handicap. Mean- 
time, that site should be selected which 
is shown to be naturally freest of foggy 
weather and ground haze. Factory 
smoke may be as detrimental as ground 
haze and a field should not have 2 
large industrial district to the wind- 
ward. Locations exposed to frequent 
gusty winds are to be avoided, and spe- 
cial measures must be taken when ex- 
cessively heavy rainfalls are to be ex- 
pected. Because of the annoyance 
arising from the noise and flashing 
lights unavoidable at an airport, the 
location should not involve a residential 
district. 


As to expense, the Department of 
Commerce states that current projects 
may be found to involve a cost of about 
$100 per capita. Small fields may cost 
as little as $50,000, while Chicago now 
proposes an expenditure of $2,000,010. 
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Algae Control in Uncovered Distribution 
Reservoir By Chlorinating 


Results Obtained and Simple 
Method of Applying Treatment 


By L. B. MANGUN 


Chemist in Charge, Department of Water, Light and Power, Kansas City, Kan. 


HIS reservoir is part of the dis- 
"T tribution system of Kansas City, 
Kan. It has a capacity of 13,000,000 
gal. and is situated about six miles 
from, and at an elevation of 217 ft. 
above, the pumping station. It is con- 
nected to the city distribution system by 
a 24-in. main, through which the water 
both enters and leaves the reservoir. 
The reservoir is circular in shape with 
a diameter of 400 ft., giving a surface 
area of 125,000 sq. ft. of water varying 
at different times from 4 to 13 ft. in 
depth, averaging about 8 ft. in summer. 
It is intended to afford not only a re- 
serve supply but semi-automatically to 
equalize the pumping rate throughout 
each 24 hours, as well as between week- 
days and holidays. Under normal sum- 
mer conditions 2,000,000 or 3,000,000 
gal. are used out during the daytime 
and 1,000,000 to 2,000,000 gal. restored 
during the night. Consequently, begin- 
ning with the reservoir almost full on 
Monday morning, there is ordinarily a 
more or less steady loss during the 
week, so that it usually contains less 
than 5,000,000 gal. on Saturday eve- 
ning. Over the week-end it is at- 
tempted to have the reservoir as full as 
possible again by Monday morning. 


Under these conditions the reservoir 
is constantly supplied with cool water, 
rich in diatom food, and with turbidity, 
color, depth and period of storage all 
very favorable to algae growth. The 
season requiring measures for algae 
control is of about five months’ dura- 
tion, from May to September, inclusive. 
The growth is most luxuriant during 
periods of high temperature and bright 
Sunshine, and the heliotropic action of 
the diatoms, in conjunction with the 
liberation of oxygen during growth, 
gives them the buoyancy which keeps 
them in constant suspension. This al- 
gae laden water, at times highly im- 
pregnated with tastes and odors, for- 
merly was the cause of much complaint 
In sections of the city which were 
reached by water from the reservoir. 


Treatment With Blue Vitriol.—The 
method of Moore and Kellerman for 
algae control by blue vitriol treatment 
has given fairly satisfactory results un- 
er the conditions obtaining in large 
impounding reservoirs, especially with 
waters of low alkalinity, but meagre 
Success has attended its use in reser- 
Voirs of other types. Until recently 
little attention seems to have been 
iven to methods of control in distribu- 


tion reservoirs of the kind described 
above. It has been the common practice 
to empty out the water whenever abso- 
lutely necessary, clean, and perhaps 
spray the floor and walls with blue 
vitriol solution. By these and similar 
palliative measures the nuisance was 
endured until it was ended by cover- 
ing the reservoir. Thus the problem 
of algae control in open distribution 
reservoirs was solved by doing away 
with the problem itself. 


Conditions in distribution reservoirs 
differ so greatly from those in impound- 
ing reservoirs that the same satisfac- 
tory results of copper treatment can- 
not be realized. In the latter a long 
reaction period is available, only parts 
near or distant from the point of with- 
drawal may be treated, and withdrawal 
may be changed to different depths. 
In distribution reservoirs there is little 
possibility of preventing the freshly 
treated water from entering the mains, 
the reaction period is short, and though 
there is a constant change of water, it 
is not rapid enough to prevent cumula- 
tive plankton growth. 


Results of Blue Vitriol Treatment.— 
Nevertheless, prior to last year blue 
vitriol was frequently used in this res- 
ervoir. Saturday evenings were se- 
lected as the time of treatment, because 
the water was low and a given amount 
of chemical would give the highest con- 
centration, and also because no water 
would leave the reservoir until Mon- 
day morning, 36 hours later, by which 
time the effects of precipitation and 
dilution greatly reduce the concentra- 
tion. Tetrastrum was reduced in num- 
ber but not destroyed under these con- 
ditions by dosages as high as 10 p.p.m. 
The maximum dosage suggested by 
Whipple for eradicating the hardiest 
diatom species is one part per million, 
and this figure, properly weighted ac- 
cording to the temperature, organic 
content and alkalinity of this water, 
is increased to 1.5 p.p.m. However, in 
the instance of our most drastic treat- 
ment, 10 p.p.m. was administered to 
this reservoir Saturday, July 3, 1926, 
when 6,000 Tetrastrum per c.c. were 
present. Twelve hours later it was: re- 
duced by dilution to 6 p.p.m., 24 hours 
later the concentration was 4 p.p.m., 
48 hours, 2.2 parts, and Tuesday morn- 
ing, 60 hours after treatment, when 
the water first went to consumers, 1.2 
parts. At this time there were about 
one-tenth as many living organisms as 
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before treatment which would be the 
number that dilution alone would give 
reason to expect. This dosage appeared 
only sufficient under these conditions to 
prevent further growth of these dia- 
toms for two days, but not to destroy 
them. 


The limitations upon the use of blue 
vitriol in any case are such that it 
should be considered as a permanent 
remedy or one that can be continuously 
used, and since in such a reservoir the 
necessity for treatment is so frequent 
it would be impracticable to attempt 
to keep the water in good condition by 
this means at all times, even if far 
more satisfactory results could be ob- 
tained from it than is indicated in the 
instance cited above. 

Following the experiments in 1926, 
reported by Cohen, with algae control 
by chlorination in two small reservoirs 
in Texas it was concluded to make trial 
of the method in this reservoir. The 
immediate problem in this instance was 
to find a means of chlorinating the con- 
tents of the reservoir, which might at 
any given time be from 4,000,000 to 
13,000,000 gal. of water. The blue 
vitriol had been applied from a boat, 
and it was possible to use a floating 
chlorinating outfit also, as provided by 
manufacturers for sterilizing small 
lakes or the larger out-door swimming 
pools. But the obvious awkwardness 
of that method in such a reservoir 
caused a search to be made for some- 
thing more simple. 

Method of Applying Chlorine.—The 
single 24-in. main which connects the 
reservoir with the pumping plant and 
distribution system terminates in a well, 
situated within the reservoir near the 
wall. This well has three sluice gates, 
one of which is at the bottom, facing 
the center of the reservoir. The second, 
a few feet higher, faces to the right, 
and the third, the highest, faces to the 
left. A test showed that the discharge 
of water to the right from the second 
sluice gate throughout the night would 
gradually set up a rotation of the en- 
tire body of water in the reservoir such 
that by morning, when the inflow 
ceased and outflow began, the water in 
the reservoir was moving at a rate of 
20 ft. per minute, or nearly one com- 
plete revolution per hour. A Wallace 
and Tiernan vacuum type chlorinator 
had been connected with this main just 
outside the reservoir for the purpose of 
treating- the out-going water because 
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of high bacteria counts following cop- 
per treatment, and also for the purpose 
of destroying as much taste and odor as 
possible. It was concluded to use this 
installation for the purpose of treating 
the reservoir, by allowing the inflowing 
water to carry the chlorine solution, 
and to obtain mixing setting up the 
rotation in the reservoir in the manner 
above described. Whenever it was de- 
sired to chlorinate the reservoir con- 
tents, which was done rather regularly 
about three times a week from July to 
September during the summer of 1927, 
the chlorine was fed into the main to 
the in-coming water during the night, 
beginning about 8 p. m., and at such a 
rate as would give the total volume in 
the reservoir the previously calculated 
dosage by 6 o’clock the following morn- 
ing. The concentration of chlorine in 
the in-flowing water was ignored, al- 
though at times it was undoubtedly as 
high as 20 p.p.m., and would average 
5 p.p.m. In other words, the reservoir 
water and not the in-coming water was 
being treated. The latter functioned 
merely as a minor flow for the purpose 
of treating a larger volume, the sole 
aim being the application of chlorine 
sufficient to show a residual in the en- 
tire reservoir within ten hours. 

Results of Chlorination.—A_repre- 
sentative treatment was as follows: 
A dosage of 1 p.p.m. showed a residual 
of 0.2 p.p.m. by 6 a. m. at the periph- 
ery of the reservoir, and 0.02 p.p.m. 
at the center. While this indicates con- 
siderable lack of uniformity in chlorine 
concentration at a given time, there is 
reason to believe that all of the water 
had received nearly equal treatment, 
for by 9 a. m., and even earlier on a 
sunny morning, all traces of residual 
disappear. Of course the discharge of 
free chlorine is hastened by photochem- 
ical action, but the-appearance of the 
higher residuals is undoubtedly reduced 
by further diffusion and mixing. Such 
rapid dissipation of the chlorine indi- 
cates the possibility of considerably 
augmenting the dosage in case of neces- 
sity, or even this dosage could probably 
be reduced if some means of prolonging 
contact were employed, such as feeding 
lime or ammonia with the chlorine. 

At the time of the first application 
of chlorine the reservoir water con- 
tained 13,000 synedra per c.c., and the 
suddenness of their disappearance fol- 
lowing it was almost magical. At no 
subsequent time have any organisms 
appeared which have failed to yield to 
the treatment, and no objectionable 
after-effects have been observed. Dur- 
ing the entire remainder of the summer 
not one complaint concerning the water 
was received from the section of the 
city served by the reservoir, a new and 
gratifying experience, indeed, as com- 
pared with any other corresponding 
season since the reservoir was built. 

Acknowledgment.—The foregoing is 
an abstract of a paper presented at the 
1928 convention of the American Water 
Works Association. 
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The Municipal Radio Station 
of New York City 


The City of New York has for some 
time been operating a municipal radio 
station. Some interesting information 
on the operation of this station is given 
in “Reporting Municipal Government,” 
a pamphlet issued recently by the Mu- 
nicipal Administration Service. The 
information, which is based on a memo- 
randum from New York City depart- 
ment of plants and structures, follows: 

WNYC, the municipal radio station 
of New York City, operates on a fre- 
quency of 570 kilocycles by authority 
of the Federal Radio Commission. The 
station is under the jurisdiction of the 
department of plants and structures. 

From Oct. 1, 1926, to Sept. 31, 1927, 
1,689 hours and 34 minutes were em- 
ployed by WNYC in broadcasting pro- 
grams. Of this time, 474 hours were 
given to instrumental selections, 296 
hours to vocal music, and 920 hours 
were devoted to informational and edu- 
cational purposes. Three hundred and 
twenty balanced programs were pre- 
sented. 

An itemized statement of the use of 
the station is as follows: 

Citizenship.—The department of edu- 
cation co-operated with the station in 
securing well informed speakers upon 
municipal problems and related sub- 
jects. A series of eighty lectures was 
arranged in a course, each speaker 
being allotted fifteen minutes. Men 
prominent in civic and industrial circles 
spoke upon topics covering a wide 
range of thought. Addresses by lead- 
ing lawyers were broadcast from the 
headquarters of the bar association. 

Education.—A series of 384 lectures 
was presented upon educational sub- 
jects. By an arrangement between 
Commissioner Goldman and President 
F. B. Robinson of the College of the 
City of New York, the station was util- 
ized by the municipal college as the 
agency to broadcast educational talks 
by the faculty of the institution. 

Language Instruction. — During the 
year 208 hours were employed in lan- 
guage instruction. One hour per week 
was devoted to German, French, Ital- 
ian and Spanish. 

Fire and Police Control.—To an in- 
creasing degree the radio is being used 
by the police department for crime pre- 
vention and detection, and by the fire 
department for fire prevention. The 
present plan, when fully executed, will 
result in the installation of a radio set 
in every police station, police booth and 
river craft. A description of a robber 
is placed on the air and in five min- 
utes 7,000 policemen have the warn- 
ing through 250 stations. Radio re- 
duces a multitude of telephone calls to 
one general call. Last year 21,239 per- 
sons were announced missing in New 
York City. A description of missing 
persons is broadcast évery evening. 

The city’s station is utilized to in- 
form people in the work of safeguard- 
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ing life and property against fire. Fi: 
prevention has been the theme of f 
quent talks. 

Weather and Food Reports.—In . )- 
operation with the departments of 2 »- 
riculture of the national and state «(- 
partments, WNYC sent out reports 
concerning the condition of the market 
in relation to prices and supply of food, 
These reports were read at stated in- 
tervals during the week. Every evin- 
ing a weather forecast was broade.st 
for the service of firms handling per- 
ishable goods, heating companies, e}:c- 
tric light and power plants, orchardists 
outside the city, and travelers. The 
value of the service is indicated by the 
fact that New York annually handles 
perishable produce in excess of $1,000,- 
000,000 value. 

Music.—During the year fifty-seven 
band and orchestra concerts at Pros- 
pect Park and Central Park were 
broadcast. On Wednesday evening of 
each week from 8:30 to 10:00 the 
Adolph Lewisohn course in appreciation 
of music was broadcast from Hunter 
College. On each Wednesday morning 
the organ recital at St. John’s Evan- 
gelist Church was featured. 

Receptions.—Distinguished visitors to 
New York were received at the city 
hall from which receptions were broad- 
cast. WNYC participated in the recep- 
tions to Colonel Lindbergh, Commander 
Byrd, Queen Marie, and Senator Mar- 
coni. 





Cost of Park and Recreational Activi- 
ties at St. Louis, Mo. 


In his annual report, issued recently, 
Fred W. Pape, Park Commissioner of 
St. Louis, Mo., gave the following fig- 
ures on the recreational activities under 
the directions of the Department of 
Parks and Recreation: The estimated 
attendance at baseball games during 
the past year was 1,975,000, while this 
form of athletics cost the city only 
$5,345 to maintain. The estimated cost 
per person was .0027 ct. Soccer foot- 
ball, it is estimated, drew 1,110,000 
spectators. The maintainance cost was 
$1,985 or .0018 ct. per person. Golf 
cost the city $33,811, and there were 
136,400 games played. Annual permits 
issued aggregated 593. There were 
67,616 nine-hole permits and 29,145 
18-hole permits issued. The cost was 
about 25 ct. a game. The maintain- 
ance of the tennis courts cost $12,251, 
and the number of games played were 
206,875. There were 9,081 permits is- 
sued and the cost a game 5 ct. The 
report states 126,310 persons attended 
the 44 public concerts held. The sal- 
aries of the musicians aggregated 
$9,911. The total maintenance of the 
city’s playgrounds cost $93,939, and 
the attendance of children during last 
season was 2,077,591. The attendance 
at public baths and swimming pools 
was 1,389,130, and the maintenance cost 
$78,208. The total expenditures of the 
Department of Parks and Recreation 
were $973,082. 
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The World’s Largest Public Aquarium 


Construction Now Under Way 
on Chicago’s $3,000,000 Project 


“ONSTRUCTION work on the John 
G. Shedd Aquarium is now under 
way, and with its completion Chicago 
will have added to her institutions a 
public aquarium which will be the larg- 
est and most completely equipped in 
the world. 

The new aquarium, made possible by 
a $3,000,000 gift by the late John G. 
Shedd for the purpose, will be located 
at the south end of Grant Park in the 
center of a newly-formed “round point,” 
jutting into and partly surrounded by 
the waters of Lake Michigan and about 
400 ft. northeast of the Field Museum 
of Natural History. Thus located close 
to the lake, the aquarium will have a 
setting particularly appropriate. 

General Features.—The architects 
have designed a building that conforms 
to the best classical traditions. It will 
be built in the Greek Ionic style, in the 
form of an octagon. A central dome 
rising above the rotunda will be visible 
from every surrounding approach. The 
main entrance, through a portico of 
Greek Ionic columns will face towards 
Michigan Avenue on the center line of 
East Roosevelt Road now extended so 
as to skirt the Shedd Aquarium on the 
south and connecting with the new 
South Parkway, which was recently 
opened for traffic. 

The Objects of the Aquarium.—The 
objects of the Shedd Aquarium will be 
both exhibitional and educational. So 
little is known about the denizens of 
the enormous areas under the surface 
of the seas, lakes and rivers that the 
exhibition of water life is a never-end- 
ing attraction for the public. Most peo- 
ple are at heart disciples of Isaak 
Walton and the study of the finny 
tribes holds for them romance and ad- 
venture. An aquarium, where speci- 
mens brought from every water can be 
observed at close range, affords the 
best place for the study of the aquatic 
animals. 

There are at the present time only 
five large public aquariums in this 
country where salt water and fresh wa- 
ter specimens are exhibited, these, 
named in the order of their relative im- 
portance, being in New York, Boston, 
San Francisco, Philadelphia and De- 
troit. 


The educational work of the aqua- 
rium will range from lectures in pub- 
lie schools to highly scientific labora- 
tory work for advanced experiments in 
Marine problems affecting the public at 


large, sportsmen, educators, and the 
fishiny industry. The plateau at a 
level 32 ft. above Lake Michigan, upon 
which the aquarium is to be erected, 
si he encircled by monumental re- 
aining 


walls, ramps, and stairways 
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Plant Placing Concrete for Storage Tanks 


leading down to the lake level. The 
main floor of the aquarium will rise 16 
ft. above the plateau to a level 48 ft. 
above Lake Michigan. The architec- 
ture of the aquarium will be in har- 
mony with the architecture of the Field 
Museum and of the stadium to the 
south. The exterior of the building 
will be white marble. Withal the edi- 
fice will be an imposing one, enhancing 
the architectural beauty of the city. 


The rotunda, the main feature and 
focal point of the interior upon enter- 
ing the aquarium, will be designed in a 
dignified manner. Sculpture, bas-relief, 


and murals of subjects pertaining to 
sea life will be introduced and the ro- 
tunda will be lighted from the sky 
through a decorative skylight at the 
apex of the dome. In the center of the 
rotunda there will be a large circular 
well with a deep pool on the level of 
the basement floor which will be treated 
in a naturalistic manner. 

Plans for the interior arrangement 
of the various galleries call for 1,000 
lin. ft. of exhibits to include between 
125 and 150 exhibition tanks and 
sunken gardens, varying in size to ac- 
commodate any species of marine life 
from the tiniest pond minnow to a 10 
ft. shark. 


Special halls will be maintained for 
model fish hatchery, balanced aquaria, 
and fishermen’s museum. The hatchery 
will serve the two-fold purpose of ex- 
hibiting to the public modern methods 
of scientific propagation, and of hatch- 
ing for the exhibition tanks the eggs 
of non-transportable fish life. 

The usual facilities for the conveni- 
ence of the public have been provided 
off the entrance lobby and the spa- 
cious hall, such as information booth, 
check room, and toilets. The balanced 
aquaria on the floor above back of the 
portico pediment, as well as the intri- 
cate mechanical equipment if the base- 
ment will be accessible for public view. 
A library, lecture room, and directors’ 
office will open off the entrance hall. 
A large assembly hall will be provided 
in the basement, also the necessary 
mechanical and refrigeration plant, re- 
ceiving and storage rooms and tanks 
for the various fish, which will be dis- 

















General View of Concrete Placing Operations for Storage Tanks at Shedd Aquarium 
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tributed in containers to the main floor 
exhibition tanks by means of elevators 
and overhead track system. 


Storage Tanks.—In the basement will 
be 16 large concrete tanks for the 
storage of waste needed for the ex- 
hibits and hatchery. Rail facilities 
needed for shipments of water to the 
building were extended for the use of 
the contractors. A drive will enter 
the basement on one side and pass 
around to the other side affording op- 
portunity for truck deliveries. An in- 
take in the lake will afford a good sup- 
ply of fresh water for condensing and 
exhibition purposes. No heating or 
lighting equipment will be needed, since 
such services are to be secured from the 
Field Museum by means of a conduit 
tunnel to be excavated and lined with 
concrete, passing under the drive to the 
basement of the museum. This floor 
will also contain brine cooling rooms, 
transformer room, switchboard room, 
pumps, ete. 


Service Equipment. — The great 
quantities of water that must be 
handled, together with the cooling and 
aerating systems, make it necessary to 
install a great many specialized elec- 
trically operated pumps. For instance 
there are 3 pumps of 125 G. P. M. 
needed to handle tropical salt water, 
two at 75 G. P. M. and one at 50 G. P. 
M. needed to handle cool salt water, 
two at 50 G. P. M. and one at 75 G. 
P. M. needed to handle refrigerated 
fresh water, three at 125 G. P. M. to 
handle natural fresh water, plus two 
house pumps at 150 G. P. M. each, a 
35 G. P. M. pump for the tropical pool, 
and two condensing water pumps at 
600 G. P. M. each. There are to be 
about 50 electric motors from 1 to 
150 H. P. for various purposes. Two 
gas fired boilers will be required to 
supply 2,500 sq. ft. of radiation and to 
raise the temperature of 6,000 gal. of 
fresh water 30 deg. per hour, and 15,- 
000 gal. of salt water 15 deg. per hour 
from 45 deg. to 60 deg. respectively. 


These points will give some idea of 
the magnitude of the job, as will the 
statement that the storage capacity of 
the basement tanks will be such that 
about $45,000 worth of water will be 
kept on hand at all times. 


The architects for the John G. Shedd 
Aquarium are Graham, Anderson, 
Probst & White, Chicago. R. C. Wie- 
boldt Co., of Chicago, is the general 
contractor. 
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How the Average Citizen 
Judges Municipal 
Government 


Extract from the introduction to report 
“Measuring Municipal Government,” by Clarence 
E. Ridley, published by the Municipal Adminis- 
tration Service. i 

Municipal government is constantly 
being measured or judged. Someone 
calls up the city hall and enters a 
complaint because a catchbasin on a 
certain street corner is flooded. A few 
days later the same person calls to re- 
port that nothing has been done about 
the complaint. “This administration is 
terrible,” are likely to be his first words 
over the telephone. 


If you were to ask the complainant 
how he knows the present administra- 
tion is terrible, he would say either that 
the previous administration never over- 
looked such complaints or that the pre- 
vious city he lived in never allowed 
its catchbasins to clog up. Although 
the city deserves to be censured for 
laxity, the unfairness of such a basis 
for comparison is evident. There may 
have been a good excuse for the ap- 
parent neglect of the complaint. And, 
even if there were no excuse, a single 
mistake or error is hardly a sufficient 
basis for condemning the work of an 
entire city administration. On the 
other hand, someone else may have re- 
ceived prompt attention to an equally 
trivial complaint; he is loud in his 
praise of the entire government. Cer- 
tainly no administration should be ap- 
praised in its entirety on such insuf- 
ficient grounds. 


Occasionally, other more objective 
criteria will be applied. The physician 
will examine the death rate and per- 
haps appraise the entire city govern- 
ment as good or poor from this one 
fact. The club woman, interested in 
public welfare, will base her conclusions 
on the adequacy or inadequacy of poor 
relief. These are mere segments of 
the great circle of activities in which a 
city is engaged. To draw conclusions 
from too few data is as likely to turn 
good men out of office and let rascals 
in as it is to turn the rascals out and 
put good men in. 


As Munro points out in his chapter 
on the criteria of good city government: 
“Two-thirds of the citizens know 
nothing about the tax rate. They are 


not property owners, and although they 
pay taxes indirectly (through landlords 
and merchants), most of them do not 
realize the fact. 


And as for the effi- 


























Section of Pavement on South Main St., Rockford, IIL, Showing the Concrete Curb in Center 
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ciency of the various city departmen: 
—such as police, fire protection, publ). 
works, schools and all the rest—t! 

average citizen can see but a smz | 
part of the work and even as respec: ; 
this small fraction he is hardly comp. - 
tent to form an opinion of his own.” 


For a number of years those inter- 
ested in good government have bern 
trying to develop some comprehensi ’e 
means of measuring the work which 
cities are doing. So far they have 
developed few significant criteria. Th y 
have, however, laid a foundation on 
which future criteria will be based. 
They have proved that the element of 
personal judgment must be eliminated 
to a large extent before measurements 
of much value can be established. The 
best criteria are and always will he 
those whose worth does not depend on 
the way they are used. They should 
yield the same results for a given com- 
munity regardless of who uses them or 
how they are applied. Of course this 
is an ideal. Probably the personal ele- 
ment can never be completely elimi- 
nated. 





Metheds of Water Analysis.—The 
methods used by the United States 
Geological Survey for analysis of the 
mineral content of waters are described 
in Water-Supply Paper 596-H which 
has recently been issued. This 27-page 
pamphlet is for sale by the Superin- 
tendent of Documents, Government 
Printing Office, Washington, D. C., at 
the nominal price of 10c. 





50-Ft. Brick Pavement Has 
Concrete “Curb Traffic 
Marker” in Center 


A brick pavement constructed last 
fall on South Main St., Rockford, IIl., 
has a concrete curb down its center. 
This served as a guide for the turn- 
plate and now acts as a traffic marker. 
The pavement is 50 ft. wide and of the 
section shown in the illustration. The 
curb is a 1:2:3 mix. It was painted 
with whitewash before the asphalt 
filler was applied to the brick. ‘his 
prevented the asphalt from sticking to 
the brick. The filler was heated to 
390° and applied by the filler pot 
method. The concrete base is a 1:3:5 
mix and only enough water was used 
to make the mass washable. B. C. 
Harvey, City Engineer, was the en- 
gineer, and A. E. Rutledge, Rockford, 
Ill., the contractor. 


64 on & 


Cur vr ler 
Concrete , /< of 


mille ee 


ma —-iian 1. a- 


= & 


it 
ness 
S80 a 
pher 
indiy 
eithe 
desi) 
at 





Forethought in Planning for Future 
Developments of a City 


N THE proper plan of a city, the 
l streets and pavements naturally act 
as the arteries and veins, through 
which transportation ebbs and flows. 
Like the veins of the human body, some 
must be larger than others, depending 
upon the volume of work to be accom- 
plished. It seems then just as absurd 
to have too wide a roadway in a purely 
residential district, which would auto- 
matically attract commercial traffic and 
endanger the play of children, than it 
is to have too narrow streets in the 
congested business areas. 


In the plan, there should be the 
main arterial highways and the minor 
ones which feed the traffic from the 
local centers along its length. Arte- 
rial highways should run as direct as 
possible, that the traffic flow, both 
from the county and state routes as 
well as from the local areas, may reach 
their destination in as safe and short 
a time as possible. The width of these 
will naturally depend upon the impor- 
tance and the size of the community. 
Detroit and other large centers see a 
need for super-highways of a width of 
220 ft., while the average city will be 
adequately served by widths from 80 
to 100 ft. 

When cities were smaller, many of 
the better residences were built along 
what has developed into through traf- 
fic routes, bringing with it a constant 
stream of transportation, both freight 
and passenger cars, with their noises 
and odors and speed which proves so 
hazardous to the lives of children. 

The main street of many of these 
cities is usually one of these arterial 
routes, so consequently we see a grad- 
ual desertion of many fine homes along 
these streets to places more removed 
from confusion. 


The Atmosphere of Cities.—All cities 
automatically provide themselves with 
the fundamentals of livelihood, but tell 
me what makes some places more at- 
tractive than others? What is that 
something, that on driving about a city 
that makes you say, “If I ever make 
a4 move I am coming here to live”? 
We may not be able to define it, but 
it may, in part, be a sense of orderli- 
hess and proportion that we feel and 
so admire. There is a distinct atmos- 
phere about cities, just the same as of 
indivi lual homes; when you go in them, 
either you feel welcome there and a 
desire to stay, or you wish to hurry off 
at your earliest convenience. The 


How an Indiana City Has 
Solved Some of Its Problems 


By D. B. DAVIS 
City Engineer, Richmond, Ind. 


thing which we officials should seek to 
accomplish is to give that feeling of 
comfort and joy of living to our citi- 
zens, by the proper arrangement of its 
utilities. 

The one thing which makes some 
cities progress above others, is due to 
an unselfish co-operation on the part 
of its citizens. Pity the city or indi- 
vidual in which no dissatisfaction re- 
garding its welfare exists, for there 
you have an end to improvement. 

It is possible to secure an excellent 
city if the citizens and officials exercise 
sufficient forethought in its develop- 
ment and administration. 

It is comparatively simple to plan 
and build a new city, but the reshaping 
of an old one to fit changed conditions 
presents many knotty problems. 


The City Plan Commission.—To bring 
the supervision of city planning to an 
issue and make it some one’s particu- 
lar job, many cities have created a city 
plan commission, whose purpose is to 
look into the future to foresee and ar- 
range for the needs of a larger city, 
without unnecessary disturbance of the 
present one. 

It is the aim of the commission to 
assist and by suggestions as to ways 
and means to bring about the develop- 
ment of undeveloped property. They 
desire, in the plats presented to them, 
that the streets be arranged in such 
manner that they lend themselves to 
the use proposed to be made of them 
and that they be as nearly cotermi- 
nus as possible. They do not, however, 
encourage as wide a roadway for purely 
local residential sections as on main 
highways leading into the city or on 
main cross streets designed to carry a 
large volume of heavy traffic. 


Wide Easements.—Wide easements, 
meaning total width of roadway, side- 
walks and grass plots, are, however, 
desirable in residential as well as com- 
mercial sections, for the better beauti- 
fication of the street by means of plant- 
ings. These wide easements surely 
lend a sense of freedom which is uni- 
versally felt. One of the most impor- 
tant things to be accomplished is to 
get these wide easements while the 
land is vacant and unimproved. Rich- 
mond just completed a street widening 
along an addition laid out before a plan 
commission was in existence. The ad- 
dition abutted against a section line 
road, leaving it only two rods wide. 
The most economical method to widen 
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was to take a 40-ft. lot off of one 
side of the street, but even then it 
caused the removal of three houses and 
cost over $12,000. How much easier it 
would have been to have looked to the 
future when the plat was made out. 
Plan commissions which function at all 
will save the city many thousands of 
dollars and considerable worry in the 
future. 

There is, however, an idea on the 
part of some, who think because there 
is a plan commission in a city that it 
is a panacea for all city ills. Few ap- 
preciate how limited is the authority 
given them. 

Building Set-Back Lines.—Great sav- 
ing can be accomplished in securing 
wider easements in business areas by 
the establishment of building set-back 
lines. This allows the desired widening 
to be accomplished over a period of 
time and at the least inconvenience and 
cost to the city and abutting owners. 

A law was passed in Indiana in 1925 
regarding set-back lines, but it does 
not apply to cities lower than second 
class. If any city needs such a law 
and if we are to profit by past mis- 
takes, by deferring street widening 
until expensive structures have been 
erected, it is the smaller city which 
needs the law. In smaller cities the 
structures along the streets are of 
lower value than when they are re- 
placed to accommodate the greater 
patronage coming with the enlarged 
city. Hence the time to establish set- 
back lines is in the early stages of the 
city. 

In Richmond, in order to prevent loss 
of an opportunity to widen streets 
where new buildings are contemplated, 
the building commissioner is instructed 
to issue no permits where such con- 
templated building is to be located on 
a corner lot, without first bringing the 
matter to the attention of the board of 
works and the city engineer. 


If it is found that the street is one 
which is planned to be widened, the 
board of works, with the city engineer, 
invite the owner into a conference upon 
the matter. A visit or visits, as may 
prove necessary, are made to the site 
and statements of purposes are made. 

The purpose of the city in asking for 
a wider pavement is frankly stated to 
the owner. The city officials state their 
case in the most friendly manner, ex- 
plaining problems of traffic, brought 
about by the ever increasing number 
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of motor vehicles, the need for increased 
parking space; reminding the owner 
of their duty as officials to look for- 
ward to the future need of the citi- 
zens; appealing to his sense of civic 
pride to assist them in that duty, yet 
all the while appreciating the owner’s 
position and keeping in mind his side 
of the question. In this friendly yet 
businesslike way, is the matter brought 
along until the question of damages to 
the owner is reached. 

Determining Damages and Benefits. 
—At first, some owners have an exag- 
gerated idea of the amount of dam- 
ages due them for a few feet of their 
property. It is, of course, perfectly 
human to endeavor to secure for them- 
selves as much as is possible, especially 
from a corporation, which is errone- 
ously supposed to be heartless. 

Two methods of determining dam- 
ages and benefits are explained to the 
owner, one which may be termed the 
legal way and the other which is the 
friendly or amicable way. 

The legal way, which varies accord- 
ing to statutory procedure, and is more 
or less understood by officials. This is 
the customary method employed to 
widen and secure easements, but it has 
such a harsh and impersonal touch 
that, afterward, there seldom exists a 
friendly feeling between the parties 
concerned. Each one imagines the 
other has taken an unfair advantage 
of him. 

In contrast to this legal method, is 
the amicable one, where the interested 
parties discuss the problem as hereto- 
fore stated, and come to an agreement 
without condemnation proceedings. 

The proposition is made to _ the 
owner that in consideration of the dedi- 
cation to the city of a strip of land, the 
width of which varies from 5 to 10 ft., 
the city will bear all the expense for 
reconstructing the walks, curbs and 
pavement. The work of reconstructing 
the pavement is done by the city forces 
under the street commissioner, thereby 
saving all unnecessary expense to the 
city. 

In this plan, the officials in dealing 
with specific cases, not only want to 
feel that the owner is getting an equi- 
table settlement, but we desire that the 
owners themselves will feel likewise, 
and when the thing is accomplished 
and it is as you know, invariably a 
wonderful civic improvement, there 
will still exist a friendly feeling on all 
sides. The owner is as proud, and de- 
servedly so, as any one concerned in 
the matter. 

Annexation.— There is a_ divided 
opinion regarding the advisability of 
adding to the city by annexation. I 
firmly believe in the idea of a city pro- 
tecting itself by having a wide strip 
of open land about its developed terri- 
tory; that it may exercise the necessary 
control upon its future growth. Not- 
withstanding the control of platting by 
the city plan commissions within a 
radius of five miles, the proper and 
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complete control cannot be had when 
the land lies outside the city limits. 

European cities formerly protected 
themselves by high walls and deep 
moats, but these now are occupied by 
circumferential boulevards following 
the route of these old walls. Civilized 
cities are putting their dependence in 
city plan commissions instead of walls 
and moats. 

If we are to develop a high standard 
of living, all territory to be used for 
city purposes should at once receive the 
improvements to the land necessary for 
the use designed. 

Sub-Divisions—Wherever a city ex- 
ists which is moving forward, there is 
to be found a horde of promoters ready 
to encourage the owners of open land 
to sub-divide it for speculative purposes. 
Many acres of good productive farm 
land is each year uselessly divided into 
lots, to lie vacant for years to come, 
yielding only an abundant crop of rank, 
obnoxious weeds to be cut and burned. 

Sub-divisions laid out without im- 
provements are naturally of lower value 
and consequently attract a lower class 
of structures than would come with 
the natural growth of the city. It also 
permits a scattered development, re- 
quiring a large amount of pavements, 
street lights and public utilities to 
serve a limited population. 

If promoters were required to put up 
the necessary funds for the improve- 
ments to each lot, there would be less 
inclination to sub-divide unless they 
could see a real demand and sale for 
the lots. 

It is just and proper for a city to 
expand but it should be done compactly 
and uniformly. 

If boundaries are not laid along water 
sheds, it hinders the construction of 
drainage and sewer systems along eco- 
nomical lines. Under existing Indiana 
laws, sewer assessments are made on 
a square foot basis to benefited prop- 
erty. Trunk lines should be designed 
to care for the ultimate contributing 
territory, whether it be within or with- 
out the city limits. If only one-half of 
this benefited area is within the limits 
and the sewer is constructed, that part 
is penalized for the one-half cost lying 
outside the city; coming in later and 
connecting with the trunk lines without 
paying their share of the cost. 

These sewer trunk lines should be 
constructed as far as there is any show 
of growth and use to be made of it; 
this same principle should apply to 
other city utilities such as pavements, 
water mains and electric service. The 
first thing asked by these selecting 
sites for new industries is the proximity 
of these utilities. 

Utilities in 1 Sq. Mile.—It is of inter- 
est to see what cost is added to the 
city for the services paid by them from 
the general fund. To arrive at this I 
have taken a typical section in Rich- 
mond, 1 mile long and % mile wide 
and noted the items for which the city 
pays. These are listed below: 
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Utilities in One Square Mile of City 
16% miles 6 in. water main 
1 mile 10 in. water main 
1 mile 12in. water main 
1 mile 16in. watermain at 1 ct. 
per inch 
108 fire hydrants at $12.50 
164 are lights at $43.00....... a 
Collection of and disposal of garbage.... 2,151.) 
Collection of and disposal of rubbish.... 5,126.\9 














Total .. $22,912 0 

Improving Vacant Plots.—In most 
cities, there are sub-divisions scatteied 
here and there, where the major por- 
tion of the lots remain vacant. Often 
these plots occur in outlying districts 
where the present value of the lots 
are comparatively low. To have thrse 
spots remain unimproved, with the pos- 
sible attraction of inferior structures, 
reflects a detriment to adjacent prop- 
erty. 

For this reason, we in Richmond, 
make an effort to encourage some type 
of pavement construction for these 
plots. 

We realize that these lots cannot 
stand to have the highest type of pav- 
ing laid at once, so we have evolved a 
type pavement which has proved suc- 
cessful to us, yet inexpensive. 

This type includes the use of 2 in. 
of cinders spread and rolled into the 
sub-grade. This acts as a stabilizer to 
the clay which prevails in our district. 
On top of this is spread a layer of 
local gravel to a depth of 5 in. To 
expedite the compaction of this gravel, 
2 in. of crushed stone dust is spread 
and harrowed into the gravel and after 
being thoroughly wet, it is dragged and 
rolled alternately until hard and 
smooth. This foundation employs local 
materials and inasmuch as it resists 
no abrasion, furnishes a very stable 
base. For a surface 4 in. of No. 1 
crushed stone is spread and _ water- 
bound. To protect it against dusting, 
we apply 1 gal. of tar per sq. yd., in 
two applications, and cover each ap- 
plication with No. 6 stone chips. After 
the final spread of chips, the surface 
is rolled. The cost of this pavement is 
$1.60 per sq. yd. 

This pavement presents a very nice 
appearance and gives excellent service. 
After the street becomes built up with 
residences and they desire a_ higher 
type pavement, it is an easy matter to 
lay a bituminous resurface and the 
total cost, both of the initial pavement 
and the resurface, will not exceed the 
cost of some original modern type pave- 
ments. 

For pavements receiving heavier 
traffic, Richmond is laying reinforced 
concrete pavements. These concrete 
pavements are built 8 in. in thickness 
and reinforced with 52 lb. of metal. A 
center joint is constructed with trans- 
verse joints every 50 ft. Richmond 
is a pioneer in using concrete for road- 
ways, having laid their first job in 
1896, which is still giving service. 

Planting of Shade Trees.—Tiiree 
years ago the Board of Works realized 
that if the beauty of its new streets 
were to match up with those of the old 
city, they must take some action to 
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h. ve shade trees planted. Consequentiy, 
w.th each new street improvement, the 
item of shade trees is included. These 
trees are planted approximately 35 ft. 
apart and are of the same variety 
sughout the improvement. A 3 year 
guarantee is required. 

(he importance of street trees is far 
reaching. Their presence is the beauty 
of the street. Their absence causes 
defects to show up, such as buildings 
in disrepair, unsightly structures, 
which are seldom noticed when shade 
trees are present. 

After the setting of shade trees, there 
is still a deep responsibility to the city 
for the care of them. Many cities 
have recognized this and have inaugu- 
rated the necessary rules and organ- 
ization for city forestry work. 

It requires many years for the ma- 
turity of shade trees even when they 
are properly cared for. Why should 
cities then defer the creation of forestry 
departments when they are of such vital 
good te the city? 

Three years ago, the city plan com- 
mission secured options on all but one 
piece of land bordering a small creek 
just west of the corporation line. This 
land was low and mostly unsuitable for 
residences, but would make excellent 
park property. They knew it was but a 
year or so before the city would extend 
its boundaries and this creek would act 
as the natural water course for the 
storm water for that district. The land 
was purchased for $100 per acre; one 
piece having to be condemned at $150 
per acre. 

Since then the city has annexed terri- 
tory 42 mile west of this park land and 
we are now ready to receive bids on a 
sanitary sewer 8 miles long over the 
entire district. Many buildings are be- 
ing erected and soon it will be a regular 
part of the city. 

If the city had not bought the low 
land where the creek flows, they would 
have been required to construct a storm 
sewer *4 mile long, approximately 6% 
ft. in diameter to care for the drainage. 
In other words, the city secured 35 
acres for a park, which lies in the 
center of a residence district for ap- 
proximately $3,500 and saved $40,000 
on a storm drain. 

A recent street widening finally con- 
summated cost 15 per cent more by de- 
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ferring it three years. This was caused 
by the district getting a factory and 
values increasing. The thing had been 
forseen and proposed early while 
values remained low but was retarded 
by objections. 

Individuals and cities should profit 
not only by their own but by observing 
others’ mistakes; if we do, they have 
proven profitable to someone, but if 
we make the same mistakes over and 
over, we have incurred great losses. 

Civic progress is like a relay race; 
the work of one administration starts 
off where a preceding one leaves it; 
if it can become co-crdinated, real re- 
sults will follow. 

These accomplishments cannot be at- 
tained, however, by rubbing an Aladdin’s 
lamp; like human character, it must be 
started early, persisted in and encour- 
aged to attain the ultimate ideal. 


Knowing as we do, that environment 
will determine to an extent, the con- 
duct and well being of the people; it is 
our duty, as public servants, to raise 
the standard as high as we can, and 
though we cannot see the consummation 
of our plans, it may prove as an in- 
centive to those who follow after us. 


Acknowledgment.—The above is an 
abstract of a paper presented at the 
14th Annual Road School. 


A Sanitary Ash, Garbage and 
Refuse Collector 


It is generally agreed that sanitation 
is the most important factor in the col- 
lection of refuse. Unsanitary methods 
of garbage collection endanger the 
health and welfare of the whole com- 
munity. 

A recent design of sanitary refuse 
collector is illustrated below. In this 
collector a 10-ft. trough comes down 
to the curb, receives the garbage, and 
lifts the contents into the body of the 
truck through a mechanical apron. All 
dust, garbage and refuse and odor are 
confined until the ultimate end of the 
journey. One man easily and quickly 
handles the loading, without lifting 
strains. The moment the truck leaves 
the curb the trough is back in its place 
and the contents confined. 


This collector has been placed on the 
market by B. Nicoll & Co., 292 Madison 
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Ave., New York City. 


It is made in 
two types, the dimensions being as fol- 
lows: 


Type A-1 A-2 
Capacity of body 10 cu. yd. 15 cu, yd. 
Length of body 12 ft. 13 ft. 
Height of body 4 ft. 4 ft. 6 in. 
Width of body 6 ft. 7 
Height of body from 

ground 10 £t.. 10 im. | 21 &.. 2 im. 
Capacity of bucket 1 cu. yd. 1 cu. yd. 
Length of bucket 10. %. 10 ft. 
Height of bucket 20 in. 20 in. 


Width of bucket 22 in. 22 in. 





Cold Weather Operation of Filters at 
Bangor, Me. 

The following note on the winter op- 
eration of the filtration plant of Bangor, 
Me., is extracted from the 1927 report 
of James M. Caird, Chemist and Bac- 
teriologist of the plant: 

“At times of extreme cold weather 
ice has been formed in the rear of the 
filter units, under the concrete deck, 
but this has been overcome by reducing 
the ‘head’ of the water on the sand 
beds. which permits the air to circulate 
freely under the filter decks. In operat- 
ing the filters during the cold weather, 
it is necessary to wash them every six 
to eight hours, otherwise they become 
‘air-bound’ and permit undesirable wa- 
ter to pass. The ‘air-bound’ conditions 
commence when the temperature of the 
water is below 45° F. When the water 
is warmer it is possible to operate the 
filters from 16 to 24 hours between 
washings.” 





Recreational Facilities at Detroit, Mich. 

The per capita cost of the recreation 
system of the city of Detroit was less 
than 8 ct. per capita in 1927. In that 
year 7,500,000 people attended recrea- 
tional activities at the 31 playgrounds 
and playfields. The city now owns 549 
acres of recreational areas, not includ- 
ing parks. Of the people using the 
playgrounds in 1927 42 per cent were 
adults and 58 per cent children. 





New Street Signs at Portland, Ore., 
and Toledo, O.—Portland, Ore., has au- 
thorized the purchase of 9,000 new 
street signs. This is the beginning of 


a four-year program of 9,000 new signs 
per year at an expenditure of $40,000. 
Toledo, O., will spend $25,000 for new 
street signs in 1928, and a like amount 
next year, if the present program is 
carried out. 











Front View with Bucket Down. 


Bucket Raising—Dual Control by Loader or Driver. 


Dumps at 45° Angle 








Dumping—Driver Controls Rear Door and Body Raising. 





110 


Concrete Aggregate 
Produced While 
Digging Plant Site 


Ingenious Use of Equipment in 
Building Sewage Disposal 
Plant 


N the construction of the Imhoff tanks 

for a new sewage disposal plant 
for the city of Dayton, O., the E. H. 
Latham Company of Columbus has an 
ingenious equipment layout that ties 
together in a simple and effective man- 
ner the operations necessary for making 
the excavation, obtaining the aggre- 
gates for concrete, and placing concrete 
in the forms. 


The excavation required for the 
Imhoff tanks on this project is approxi- 
mately 250 ft. long, 250 ft. wide and 
20 ft. deep. The site of this excava- 
tion is, by good fortune, on a deposit 
of excellent sand and gravel. Since 
considerable quantities of these ma- 
terials are needed for later concrete 
work, it was only natural to save the 
material from the excavation and to 
include a small screening plant in the 
equipment for the project, so that the 
sand and gravel could be properly pre- 
pared for concrete. 

The sand and gravel is covered by 
an overburden of approximately 5 ft. 
Below this, however, there is left some 
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Gravel From the Excavation Is Dumped Into a Movable Hopper in Front of the Traveling Head 
Tower 


15 ft. of excavation through the usable 
material. 


For making the excavation itself, the 
Latham company is using a l-cu. yd. 
Sauerman slackline cableway excavator. 
The placing of the mixed concrete, after 
the excavation has been completed and 
the forms placed, will be done by a taut- 
line cableway and concrete buckets. 


To simplify both of these operations, 
the company installed two movable 
towers that are moved along the sides 
of the exeavation. These towers are 
now being used to support the Sauer- 
man cableway while the excavation is 
being made, and they will serve later 











Excavating for Imhoff Tanks at Dayton Sewage Disposal Plant. 








The Pit Will Be About 250 Ft. 


Square by 20 Ft. Deep 


to support the tautline cableway while 
concreting is in progress. 


The towers are built of wood, sup- 
ported on rails, and are of a standard 
design for the operation of a tautline 
cableway. The slackline cableway ex- 
cavator, however, was easily adapted to 
this anchorage. The head tower sup- 
ports the 2-drum hoist operating the 
slackline, as well as the mast-top assem- 
bly of operating blocks. The lower end 
of the slackline cableway trackline is 
attached to a bridle at the base of the 
tail tower. When the tautline is in- 
stalled it. will be attached, of course, to 
the peak of each of the towers. 


Since the slackline cableway is moved 
along the excavation as fast as the work 
progresses, it was not feasible to build 
the screening plant so that the cableway 
could discharge directly to it, as in the 
usual installation. The material from 
the pit is being handled very easily, 
however, by means of a movable hop- 
per which receives the load from the 
cableway bucket. 


This hopper moves on rails between 
the excavation and the head tower, as 
shown in one of the _ illustrations. 
Under the hopper is a narrow-gauge 
track, and small industrial cars receive 
the sand and gravel from the hopper 
and carry it to the screening plant at 
one side of the construction site. The 
screened materials are being stored in 
large piles and will be reclaimed later 
when the concrete mixing begins. 


The E. H. Latham Co. was awarded 
the Dayton sewage plant contract only 
a few months ago. The excavation for 
the Imhoff tanks began early in the 
spring, and as this article is being 
written is practically completed. The 
Sauerman cableway, operated on a span 
of 400 ft., has averaged about 350 cu. 
yd. of material per 8-hour day, and has 
made records as high as 470 yd. a day. 
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BOUT four years ago the Ohio Val- 
A ley Water Co. authorized its engi- 
report upon a plant for 
softening the water supplied by that 
company to a suburban population of 
60,000 people on the Ohio River just 


neers to 


below Pittsburgh, Pa. The water de- 
livered averaged about 3,200,000 gal. 
per day and is derived from wells drilled 
in the river channel to bed rock through 
30 to 40 ft. of sand and gravel, which 
has been deposited in the rock-cut chan- 
nel of an older river. 

The water from this underground 
source conforms to the characteristics 
of a true ground water, and is generally 
about twice as hard as the river water 
flowing immediately above. 

There is apparently very little direct 
and immediate communication between 
the river water and the underground 
flow, as is indicated by the chemical 
characteristics of the two waters, and 
also by the fact that the well water is 
comparatively pure while the river wa- 
ter is highly contaminated. 

Quality of the Water.—The quality of 
the water and its variations may be 
noted from Table I: 

It will be seen that the soap hardness 
averages somewhat over 200 ppm. The 
hardness of the City of Pittsburgh wa- 
ter as taken from the Allegheny River 
is more nearly 80 ppm. and the contrast 
was sufficiently marked as to offer oc- 
casion for considerable complaint on the 
part of the users of the harder water. 
However the markedly high manganese 
content (over 2 ppm. as Mn.) brought 
forth the major portion of the regis- 
tered protests from housewives, because 
of the discoloration of clothes during 
laundering, and the staining of porce- 
lain fixtures. 

The manganese was also a source of 
trouble and expense to the water com- 
pany since it tended to become deposited 
(as M.O.) upon its mains and particu- 
larly in its service lines, often stopping 
the latter completely, and threatening 
to seriously curtail the carrying ca- 
pacity of the lines. 

The goal set for the proposed im- 
provement therefore looked to the elimi- 
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Softening Municipal Water Supplies By 


Use of Zeolite 


Experiences at Two Large 
Seale Plants in Pennsylvania 


By J. T. CAMPBELL and D. E. DAVIS 
Of the J. N. Chester Engineers, Pittsburgh, Pa. 


Table II—Comparative Annual Cost Estimate for Lime-Soda vs. Zeolite Softening 


Lime-Soda 
Labor and supervision...............cccccc0.000- $ 6,000.00 
rf) |, ee 2,900.00 
Soda-ash, 550 tons @ $37..00.........ccccce-e0-e- 20,350.00 
Alum, 60 tons @ $25. 1,500.00 





Coke (for carbonizing) 180 tons @ $10 1,800.00 
TP IIE sepcet ire ks iesetueres caidas 500.00 

$33,050.00 
Fixed charges and maintenance............ $10,000.00 


$43,050.00 
Cost per millhons gallons: 


RN aoc so ccsscoucsecenencs taeakovcsows $ 28.30 
i, PORES SRE EES 8 TE 8.60 
$ 36.90 





nation of the iron and manganese con- 
tent of the water as well as that of 
supplying the consumers with a softer 
product. 


Zeolite and Lime-Soda Processes Con- 
sidered.—A zeolite softening plant for 
the treatment of the boiler feed water 
for this plant had been in successful op- 
eration for about two years prior to the 
time when studies were begun for the 
softening of the entire supply, and due 
to the favorable impression which this 
installation had made on the manage- 
ment, it was suggested by F. B. Beech, 
the general manager, that this method 
as well as the lime-soda process be 
considered. Space considerations entered 
into and affected the calculations since 
the plant was located at the head of 
Neville Island, and occupied the larger 
part of the land there owned by the 
company, so that there was compara- 
tively little room for the construction 
of new facilities. The lime-soda proc- 
ess, as conceived, would have involved 
some form of sedimentation and chemi- 
cal storage facilities as well as filtra- 
tion. In contrast, the zeolite plant 
could be constructed and housed over a 
concrete chlorination basin already in 
existence, and the chemical storage 
problem conveniently and economically 
solved by building concrete brine tanks 
with tops a little above ground level 
into which salt could be shoveled from 
boxcars set on the railroad switch 
paralleling the tank. 


The comparative cost estimates for 
the two projects based on a four mil- 





Table I 


_. Chemical Analysis Made in 1923 

CO; 10.0 

Fe and Al 6.3 Year 
SiO» 9.5 1920 
CaCO 84.0 1921 
CaSO 141.0 1922-23 
MeSO 20.2 1926 
HaC} 36.0 1927 


Tabulation of Alkalinity and Hardness 


Alkalinity Total Hardness 
Min. Max. Min. Max. 
53 96 121 212 
89 106 178 218 


71 97 142 254 
oer wae 200 250 
209 293 


Zeolite 
$ 6,000.00 


Salt, 2,200 tons @ $8.60....................00. 18,920.00 
Wash water 1,970.00 


Additional pumping cost...................... 3,030.00 


$29,920.00 
Fixed charges and maintenance........$10,000.00 


$39,920.00 
Rs a ad $ 25.60 
| FRESE Sa me eines eee ern 8.60 
$ 34.20 


lion gal. per day plant showed that 
there would be no great difference in 
first cost between the two plants, and 
that an expenditure of about $100,000 
would be involved, including certain im- 
provements in low service pumping. 

Comparative Cost Estimates.—The 
comparisons were made for an average 
pumpage of 3,200,000 gal. per day and 
a hardness reduction from 190 ppm. to 
60 ppm. with the results given in Table 
II: |! af 

As will be seen later the assumptions 
as to salt requirements and costs were 
conservative and in practice the salt 
costs have been materially less than es- 
timated, and the cost per million gal. in 
1927 was $27.20. 


The zeolite plant made a still more 
favorable impression when the cost ar- 
gument was reinforced by the saving 
of space; the avoidance of “mess and 
grief”; and the assurance of ease and 
“fool-proofness” of operation of the zeo- 
lite as compared to a lime-soda plant. 

There remained one obstacle to a de- 
cision to proceed with zeolite softening 
in that there was no available precedent 
in large-scale municipal plants whose 
experience might be sought for guid- 
ance in this enterprise, nor was it defi- 
nitely known how effective the zeolite 
material might prove in the removal of 
iron and manganese. The company 
therefore employed Robert Spurr Wes- 
ton to study the chemical features and 
in conjunction with the plant chemist 
and _ bacteriologist, H. C. Kneeland 
comprehensive experiments were con- 
ducted on the boiler feed zeolite soft- 
ener. In the meantime Henry Hass, 
the president of the Ohio Valley Water 
Co., investigated certain hotel installa- 
tions on the Pacific coast, and their ob- 
servations proving favorable, it was de- 
cided to proceed with a zeolite installa- 
tion. 

The Zeolite Installation—The en- 
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closed steel-shell type of softener was 
chosen for this installation for the rea- 
son that more capacity could be installed 
in a given space than with open type 
beds, and space was at a decided pre- 
mium at this plant. When the design 
was begin it was soon discovered that 
there was a deficiency in the informa- 
tion on some hydraulic and technical de- 
tails, and consequently it became neces- 
sary to carry on some experiments on 
some smaller commercial units to deter- 
mine this data. The head required to 
force the water through the bed, and 
the rate of flow through the bed under 
constant head conditions, were some of 
the questions requiring clarification. 
While the pumps, delivering water 
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low duty pumps located in two circular 
pump pits whose bottoms were at ap- 
proximately river level and whose tops 
were above extreme high water. These 
pumps delivered the water into a cov- 
ered rectangular concrete basin 130 ft. 
long by 35 ft. wide by 20 ft. deep whose 
flow line was ground level. This basin 
acted as a retention basin or clear wa- 
ter storage it being baffled by a center 
wall, extending the entire length of the 
basin to within 20 ft. of the end wall. 
The water entered on one side of this 
dividing wall, received its dosage of 
chlorine from Wallace & Tiernan liquid 
chlorine machines located alongside the 
basin and flowed the length of the basin, 
around the end of the baffle wall and 





August 


tem for collecting the soft water and 
distributing the wash water. The wash 
water is carried off by means of a per- 
forated pipe trough located 14 in. above 
the surface of the zeolite. Each unit has 
a sand area of 208 sq. ft. and operates 
at a rate up to 1,500,000 gal. per day, 
at the beginning of a run to 1,100,000 
gal. per day at the end of the run. The 
valves on the filter piping are controlled 
hydraulically from an operating table 
located in front of the unit. The units 
are designed to permit a total loss of 
head of 14 lb., a portion of which is 
made up of negative head gained by 
carrying the soft water outlet pipe 
down into the clear well below the wa- 
ter line and trapping it. 
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Buildings of the Ohio Valley Water Co., Neville Island (Bellevue) Pa. 


— 





from the wells through the softeners, 
would be capable of furnishing the 
requisite water for the washing of a 
single filter, yet there would be a seri- 
ous curtailment in the softening rates 
of the remaining units unless the 
pumpage were supplemented from a 
storage reserve. It was therefore de- 
cided to install a wash tank which, be- 
sides furnishing wash water, also 
served several other useful functions, 
including that of an equalizer whereby 
the heads on the pumps were main- 
tained nearly constant; (thereby insur 
ing good efficiencies) and likewise de- 
livery of the softeners (so far as affect- 
ed by changes in head) sustained at a 
nearly uniform rate, which was but 
little effected even when water was 
being taken from the tank for washing 
and regenerating an exhausted filter. 
Previous to the installation of the 
softening plant the water supply was 
pumped from the wells by horizontal 


back to a receiving chamber at the front 
end of the basin and from thence to a 
circular suction well 40 ft. in diameter 
from where it was picked up by the 
high service pumps and pumped into 
the distribution system. 

It was decided to place the softening 
units on top of this retention basin, the 
roof and walls of which were reinforced 
to take the additional weight. The 
softening units consist of four steel 
pressure tanks 9 ft. in diameter and 
22 ft. long set in a horizontal position 
and supported on a concrete slab set 
directly on top of the roof of the clear 
water retention basin. These units are 
housed in a brick building which also 
contains a salt solution storage tank 
and brine pump and a laboratory and 
office. 

The Softening Units.—Each tank con- 
tains a 40 in. depth of zeolite sand un- 
derlaid with 18 in. of gravel, below 
which is located a pipe under-drain sys- 


A wash water tank having a capacity 
of 15,000 gal. is floated on the line be- 
tween the low duty pumps and the soft- 
ener units and acts in a two fold 
manner; first, to provide water for 
backwashing the units and second, to 
take up the differences in rate of soft- 
ening due to the fact that while most 
of the time three units are operating 
and one is being regenerated, there are 
short periods when all four units are 
delivering water and since the pump- 
age is at a constant rate the tank sup- 
plies the excess water needed at this 
time. Orifice meters are provided on 
the inlets to the units and measure the 
rate of softening and also the rate of 
washing. 

Salt Storage and Brine Distribution. 
—The salt storage and brine distribu- 
tion are designed to give simplicity of 
operation. A salt charge of about 6 to 
10 tons of salt is required per day 
which is shipped to the plant in box cars 
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and shoveled from these cars into a 
double compartment concrete bin each 
compartment being 29 ft. long by 8 ft. 
wide by 18 ft. deep holding two weeks 
supply. The top is level with the 
ground and the bottom is hopper 
shaped and contains gravel graded from 
3 in. to 1% in. underlaid with an open 
joint tile line. The salt is dumped into 
the bins and is covered with water, dis- 
solving the salt and giving a saturated 
solution which is collected by the tile 
under-drain and carried to a solution 
well between the two salt compartments. 
This well is divided into two compart- 
ments in one of which is located a cen- 
trifugal pump for pumping the satu- 
rated brine solution up into the brine 
tank in the softening building from 
which tank it is pumped into the soft- 
ener units as needed. 
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water. Since it had been the intention 
to deliver a final product to the con- 
sumers containing a hardness of about 
70 parts per million, the softeners con- 
tinue in operation about an hour longer, 
turning out hard water to mix with the 
soft so as to maintain the average prod- 
duct at about 70 ppm. All water is run 
through the filters in order that the 
manganese, iron and crenothrix may be 
removed, and to obtain such advantage 
of filtration as the passage of the wa- 
ter through the unit (regarded as a fil- 
ter) would effect. The rate of flow 
through the unit is about twice the or- 
dinary rate for rapid sand filters, and 
were the water contaminated, appreci- 
able removals of bacteria might be ex- 
pected. At Ohio Valley the final prod- 
uct is practically sterile before chlori- 
nation. 


about five minutes, after which the 
drain valve is opened to waste, while 
the influent valve is “cracked” to allow 
“rinse” water to pass down through the 
bed at a rate of about 3 gal. per sq. ft. 
per minute for about 25 minutes, during 
which the chloride solutions are washed 
from the bed. 

This regeneration period averages 30 
to 40 minutes, and on completion the 
unit is held idle until an interval of 
about 5 hours has elapsed from the time 
when the softener was first put on the 
line. This 5 hour period represents the 
full “run” for a single unit, and as 
there are four units it will be seen that 
for a short time they are all delivering 
water, but that over much of the time 
one unit is being regenerated while the 
remaining 3 units are in operation. 

The well water varies in hardness 
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Plan of Property and Buildings of the Sewickley Water Works, 





Sewickley, Pa. 





Cost of Softening Units.—The cost of 
constructing the softening units com- 
plete together with all auxiliary equip- 
ment is as follows: 








Wash Water Tank.....................-......- $ 3,425.00 
8 OEE ERAS 8,712.34 
Building and Foundations 11,046.63 





Softener Units Complete with Zeolite... 39,000.00 





Piping, Valves, Meters, Operating 
Table, ete, as .. 10,153.34 
Pumps and WiIrinG....--ccs-ccscccssccsscesscesesereees 4,278.30 
i ff “__eeeeeae 814.76 
Labor-——Other Than in Contracts............ 5,200.80 
SOLE DNS 1,102.44 

Engineering and Interest During Con- 
struction and Overhead................-..-..--+- 11,015.17 
TN ack cistaencsanctice sintetiiiee tpttebbatcsoaetaed $94,748.78 


Operating Methods.—There were sev- 
eral alternatives open in the fixing of 
operating schedules and methods, but 
the plan finally adopted at the Ohio 
Valley Water Co. has proved quite sim- 
ple and effective in practice. A unit, 
upon being started after regeneration, 
is given a “run” of about five hours. 
During approximately 3% hours the 
unit turns out a water of zero hardness, 
and for a short period thereafter the 
water delivered varies uniformly from 
zero up to the full hardness of the well 


At the end of this 4% hour period, 
the unit is taken out of service and 
given a back-wash from the tank for 4 
minutes at the rate of about 4.75 to 6 
gal. per sq. ft. per minute. In the mean- 
time a remote control push button has 
started the small brine pump at the salt 
storage tank outside the station, and 
has delivered a saturated brine solution 
to the small steel brine tank beside the 
softener units. The quantity delivered 
is measured to a nicety by hook gauges, 
and when the level of the upper hook 
gauge is reached the pump is stopped, 
and a second brine pump inside the sta- 
tion is started and pumps the measured 
brine solution into the exhausted unit 
through the perforated pipe manifold 
extending the length of the tank at the 
top. 


The mixture of this saturated brine 
with the water above the sand gives 
about a 10 per cent solution. The drain 
valve is opened enough to pull this 
solution down into the sand, and the 
gate is then shut, allowing the solution 
to remain in contact with the zeolite 


through the year, although the rate of 
change is quite slow and in operating 
practice it has been found advantageous 
to so fix the schedules that the period of 
operation or run for each tank is kept 
constant, and changes in hardness are 
met by varying the salt dose. In this 
way the variables are reduced to a mini- 
mum, and the operations can be subject- 
ed to a definite routine which do not 
overtax the abilities of ordinarily in- 
telligent laborers under capable super- 
vision. The problem of stopping at the 
end of the day is very simple since the 
entire plant is shut down, the softeners 
cut out of service, and the schedule 
picked up on the following day at the 
same relative point. 


In the early operation the hardness of 
the well water was reduced gradually; a 
period of about two months elapsing 
between the reduction from about 180 to 
54 ppm. This procedure was followed 
partly because it was thought that with 
the introduction of soft water, patches 
of the manganese deposits might break 
their moorings and leave by the route 
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of the house spigots, but experience has 
shown that these deposits are being 
gradually dissolved, and no complaints 
have been received because of “gobs” 
of blackness. 

The plant during its 2% years of 
operation has proved to be remarkably 
free from trouble and has been a model 
of “fool-proof” operation. Only two in- 
cidents have enlivened the steady rou- 
tine. On one occasion a “gravel hill” de- 
veloped in one unit which seemed to 
indicate a blown out strainer. This con- 
dition was quickly remedied without un- 
toward results. On another occasion 
(about one year after the plant was 
built) the filter seemed to suddenly 
“plug up,” and refused to pass the 
usual quantities of water. When a 
manhole was removed it was discovered 
that a well-matted growth of crenothrix 
had formed a blanket about % of an 
inch in thickness over the top of the 
bed. This was removed to reveal what 
appeared to be virgin zeolite immedi- 
ately below. Since that time inspec- 
tions have been made monthly and once 
every month a longer period of wash- 
ing has been given, with the result that 
no further difficulties have been experi- 
enced. 


From all indications the zeolite can 
be used indefinitely, since the reversible 
reaction between sodium and calcium- 
magnesium does not tend to break down 
the zeolite grain or to decrease its base 
exchange capacity. The losses of sand 
due to abrasion seem to be low, since 
only 100 cu. ft. or approximately 3.7 
per cent of sand has been added in two 
and one-half years (including the re- 
placement occasioned by the removal of 
the the crenothrix mat with its em- 
bedded sand) or at the rate of 1.5 per 
cent per year. 

Operating Features.—The salient 
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operating features for this plant are 
incorporated in Table III. 

The wash and rinse water has aver- 
aged about 10% per cent of the output 
of the plant. In 1926 there were ap- 
proximately 2,270 grains of hardness 
removed per cubic foot of zeolite with 
a salt dose of 0.328 lb. per 1,000 grains 
removal; while in 1927 the correspond- 
ing figures were 2,520 grains and 0.364 
lb. respectively. For this plant and tak- 
ing into account the costs of salt and 
wash water, it would appear that the 
most economical salt dose is in the 
neighborhood of 0.35 lb. per 1,000 grains 
of hardness removed. 

The operating costs as set forth be- 
low are based on an expenditure of $95,- 
060 with interest charged at 6 per cent, 
depreciation at 3 per cent, and mainte- 
nance at 1 per cent. The maintenance 
costs have been substantially nil to date, 
but it is thought only fair to make pro- 
visions for what is likely to occur at 
some time. The item for “Pumping 
Additional Head” represents the cost 
of lifting the water the additional 
height over that necessary under the 
former low lift conditions, as required 
to force the water through the closed 
softener units. 


Tabulation of Annual Costs 







1926 1927 
Labor and Supervision........$ 5,955.00 $ 6,409.00 
Supplies and Expenees..... a 278 00 199 00 
RU: cucsscacehivenomceos SRS Se 11,362.00 14,667.00 
Wash Water 637.00 540.00 
Pumping Additional Head. 2,482.00 2,162.00 
RE ae ee 100.00 100 00 


$20,814.00 $24,077.00 
Interest, Depreciation and 


Maintenance ................... . 9,500.00 9.500.00 


, | een seveeseeeeeeeee 90,814.00 $33,577.00 
Per Million Gallons: 
NESE EERE rae $ 17.30 $ 19 24 
Fixed Charges .................. 7.90 7.56 
BINNS cdasercteccocts esuneiceenanll $ 25.20 $ 26.80 


The original cost estimates were con- 
servatively made on the basis of 0.5 lb. 


Table I1I—Operation of Softening Plant of Ohio Valley Water Company, Bellevue, Pa. 





Average 
Pounds of 
Salt Per 


: Thousand Cost of Salt 
Gallons Gallons Average Hardness Pounds Grains Per 
Water Wash Water in ppm. Salt Hardness Per Million 
Month Treated Untreated Before After Used Removed Ton Gallons 
Nov., 1925 91,939,980 9,180,000 160.0 53.83 334,250 0.494 $6.60 $12 00 
Dec., 1925 92,477,085 9.440,000 193.4 86.37 240,000 0.350 6.60 8.56 
Jan., 1926 94,529,465 11,500,000 219.5 81.12 237,200 0.319 6.60 6.28 
Feb., 1926 87,286,600 11,580,000 202.7 66.37 224,625 0.324 6.60 8.52 
Mar., 1926 97,479,975 10,200,000 204.0 68.74 240,926 0.312 6.60 6.16 
Apr., 1926 91,442,725 9.450,000 196.9 68.6 218,106 0.319 6.60 7.87 
May, 1926 100,549,900 10,720,000 198.2 69.11 244,452 0.336 6.60 8.02 
June, 1926 95,492,005 10,000,000 284.4 74.77 286,477 0.325 6.60 9.90 
July, 1926 109,780,680 11,260,000 248.7 64.14 390,990 0.331 6.60 11.79 
Aug., 1926 111,251,460 11,080,000 246.0 68.68 395,050 0.341 6.60 11.30 
Sept., 1926 107,040,300 10,800,000 234.0 65.74 329,450 0.312 6.60 9.77 
Oct., 1926 109,962,405 10,740,000 241.0 72s 332,325 0.303 6.60 9.60 
Nov., 1926 98,167,680 9,820,000 237.0 68.6 294,600 0.317 6.60 9.52 
Dec., 1926 100,263,855 10,380,000 233.0 64. 310,800 0.315 6.60 9.84 
Total 1,203,190,000 127,540,000 2695.4 830.77 3,505,000 
Average 100,266,000 10,628,000 224.6 69.23 292,900 0.328 
Jan., 1927 104,627,720 10,300,000 216.0 63.0 311.150 0.342 $6.35 $ 9.43 
Feb., 1927 92,492,855 9,570,000 211.0 62.3 265,175 0.331 6.35 9.10 
Mar. 1927 101,713,175 10,832,000 209.2 63.0 289,300 0.337 6.25 9.03 
Apr., 1927 100,698,100 11,010,000 210.4 67.0 293,695 0.349 6.35 9.26 
May 1927 104,273.140 11,172.000 216.5 67.2 297,000 0.328 6.35 9.04 
June 1927 3,56 11,054,000 233.0 68.9 332,675 0.325 6.35 9.89 
July, 1927 10,850,000 284.0 87.0 512,425 .373 6.35 13.60 
Aug., 1927 082 12,030,214 266.0 95.0 508,200 0.470 6.35 14.73 
Sept., 1927 2,324 11,770,000 253.8 77.0 428,800 0.369 0.35 12.86 
Oct., 1927 105,513,040 11,572,000 293.0 82.0 492,150 0.407 6.35 14.81 
Nov 1927 98,579,698 10,626,006 284.0 70.5 462,200 0.376 6.35 14 89 
Dec. 1927 101,621,880 10,245,645 251.0 68.0 393,450 0.364 6.35 13.34 
Total 1,251,514,000 131,030,000 2927.0 872.9 4,558,000 
Average 104,293,000 10,920,000 244.0 72.7 879,800 0.364 
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of salt per 1,000 grains removal, and 
$8.60 per ton salt cost, whereas tie 
plant has been able to run on a 0.546 
lb. and $6.475 per ton basis respective y, 
which represents a material saving. 

The consumers have been enthusias’ ic 
about the soft water, particularly +e 
housewives, since the job of laundering 
and cleaning has been made much 
easier. It has been difficult to obt:in 
exact data as to the savings in sop, 
washing powder, etc., but from general 
inquiries and observations the savings 
approximate sixty per cent (by weigh ). 
The sale of soap powder and laundry 
soap has almost ceased. No difference 
in taste between the hard and soft 
waters has ever been reported, and the 
sodium salts remaining in the water 
do not offer any objections in domestic 
or commercial use. 

The Sewickley, Pa., Installation.—A 
similar problem developed at Sewickley, 
Pa., in 1927, and in making compari- 
sons between lime-soda and zeolite soft- 
ening there was available the detailed 
operating data on a modern lime-soda 
plant as designed by this firm for 
Greenville, O., as well as the zeolite 
plant at the Ohio Valley Water Co. 
The Greenville plant was equipped with 
mechanical mixing tank, Dorr Clarifier 
and carbonizing equipment, and was 
operating on the excess-lime principle, 
effecting excellent reductions in harid- 
ness on a favorable cost basis. 

Sewickley is a community of about 
5,000 people situated on the Ohio River 
about twelve miles below Pittsburgh. 
Its supply is a ground water, derived 
from a crib sunk into the gravel bed 
of the river, and is clear and substan- 
tially pure at all times. Chemical anal- 
yses taken at intervals over several 
years show variations in alkalinity 
from 80 to 100 and in total hardness 
from 170 to 215, and an analysis of a 
sample taken April 25, 1927, is as fol- 
lows: 


Calcium carbonate 
Magnesium carbonate ............ aistatupedmimtie 
Calcium sulphate ........... — 
Magnesium sulphate 









NS SEE ONT OI ar NE IE 37 
Oxide of iron and aluminia............ cnc 
SE EE ae 27 


The crib water is of such excellent 
quality from a sanitary standpoint that 
it was decided to continue it in use, 
but as there was a remote possibility 
that an accident might damage the crib 
and permit contamination from the 
river; and also that at some future 
date the river might be used as a source 
of supply, it appeared advisable to de- 
sign the units so that they might be 
employed as filters if necessary. 

Comparative Costs.—A comparison of 
the cost of a lime-soda softening plant 
with a zeolite plant, each of two mil- 
lion gallons per day capacity, but to 
operate on a twelve hour schedule and 
te deliver 1,000,000 gal. per day aver- 
age, and 130 ppm. is set forth in Table 
IV: 

The comparison was so clearly in 
favor of the zeolite softener as to in- 
dicate its adoption, and plans were 
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Table IV—Comparative Cost Estimates for Two Million Gallon Per Day Softening Plant 
Lime-Soda Zeolite 
First Cost (softening plant only).-......0..000...0.... $88,000.00 $65,000.00 
Fixed Charges 7,040.00 5,200.00 
Labor .«...... 3,600.00 3,600.00 
Maintenance, etc ....... 600.00 600.00 
Lime, 122 tons @ $14 1,708.00 Salt, 550 tons @ $6.50... 3,575.00 
Soda-Ash, 122 tons @ $34 4,148.00 
Alum, 20 tons @ $25 500.00 Additicnal wash water...... 105.00 
Coke, BE Cee GO BiB ovccccccccccccsccess 660.00 
$18,256.00 $13,080.00 
Average cost per million gallons: g 21.65 
I cadiacescstaceceecccarcteconcleca mea recosnesisasiinaonniaccicsoeaniidisioende $ 30.80 14.15 
DD weccascatethttecnsincicaccniestshiessnicctaenternintanesnenee 19.20 
Total ..... $ 50.00 $ 35.80 








drawn on the basis of the open, rapid 
sand filters employing zeolite sand as 
the softening medium. The status of 
the patent situation on zeolites was in 
a highly unsettled state at this time, 
in fact some of the important court 
decisions, plant consolidations and com- 
pany understandings were announced 
between the time the plans were started 
and the letting of contracts. In order 
to secure competition alternate plans 
were designed to that definite competi- 
tive bids could be obtained on (a) down- 
ward softening, (b) upward softening, 
employing green sand (glauconite) or 
synthetic zeolite in either case. Bids 
were received on each scheme. The 
finally accepted bid called for three beds 
of green sand for downward softening, 
and one bed of ordinary quartz filter 
sand for supplying wash water and fil- 
tered hard water for mixing with the 
zeolite-softened product, in order that 
the water, as delivered to the consum- 
ers, might have a hardness of about 60 
ppm. 


The Water Supply.—Water is drawn 
from the crib, buried in the grave] for- 
mation below the bed of the Ohio River 
75 ft. from shore, through an 18-in. 
cast iron suction pipe carried in a con- 
crete box culvert 4 ft. 3 in. wide by 5 ft. 
high with bottom approximately at pool 
level. This culvert or tunnel termi- 
nates in a circular concrete well 23 ft. 
in internal diameter by 40 ft. 6 in. 
deep, the bottom being approximately 
at pool level and the top on the level 
of main pump room floor. This pit 
contains two 1,400 g.p.m. low duty 
motor driven centrifugal pumps, with 
Space reserved for a future third pump. 
These low duty pumps deliver into a 
concrete equalizing basin in the rear 
of the plant having a capacity of 40 
minutes for a 2,000,000 gal. per day 
rate and divided into two units so de- 
signed that if in the future it should 
become necessary to abandon the crib 
and use raw river water these basins 
could be converted into mechanical mix- 
ing chambers for receiving coagulants 
and a sedimentation basin could be built 
in the space reserved for same along- 
side this equalizing basin. From the 
equalizing basin the water will pass di- 
rectly into the softening and filtering 
plant consisting of four units of 182 
sq. ft. each or a total capacity of 2,000,- 
000 wal. per 24 hours based on a rate 
of 2 gal. per square foot per minute. 
These units are of the standard rapid 


sand type having steel wash water 
troughs whose top edges are located 30 
in. above the top of the sand and 30 in. 
of sand laid on 18 in. of gravel graded 
from % in. up to 8 in. in diameter. 
This gravel rests on a concrete bottom 
under which is a false bottom having 
an open space of 20 in. for admitting 
wash water and equalizing its distribu- 
tion. The top of this false bottom con- 
tains %s-in. brass strainer nipples 6 in. 
on centers, into the top of which are 
screwed umbrella type brass strainers, 
so designed that the loss in pressure 
when washing at a rate of 15 gal. per 
square foot per minute will not exceed 
2 ft. 


The sand in three of these units con- 
sists of green zeolite sand having an 
effective size of 30 mm. and that in the 
fourth unit is quartz sand having an 
effective size of 40 mm. Water will 
pass downward through all four filters 
at the rate of 2 gal. per square foot 
per minute, being filtered in its down- 
ward course through all four filters and 
in addition being softened to zero hard- 
ness in the three zeolite sand filters. 
The rate of filtration is controlled by 
means of rate controllers located in the 
outlet pipe from each filter, the three 
softening filters delivering into a soft 
water clear well located under two of 
the filter units and the main floor lobby 
on one side of the pipe gallery and the 
fourth filter delivering filtered but hard 
water into a hard water clear well 
located under the other two filters on 
the opposite side of the pipe gallery. 
These two clear water wells or basins 
are connected into a third well or high 
service suction well located under the 
other half of the lobby floor. By this 
arrangement there is approximately 
three times as much soft water as hard 
water admitted into the high service 
suction well so that the mixed water 
pumped into the reservoirs through a 
rising main by the high service pumps 
has a hardness of about 50 to 60 parts 
per million. 


All four filters will be washed upward 
at a rate not exceeding 15 gal. per 
square foot per minute, with wash 
water taken from the hard water clear 
well by means of a wash pump located 
on the high service pump room floor. 


The three zeolite sand filters are re- 
generated by means of a brine solution 
pumped from a brine polution tank in 
the pump room basement by means of 
a motor driven centrifugal pump and 
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delivered on the top of the zeolite sand 
through orifices in the pipe lines located 
directly under the wash troughs. 


This brine tank in the pump station 
basement receives saturated brine solu- 
tion from concrete brine bins located 
outside the building adjacent the equal- 
izing basin and constructed similar to 
the brine storage bins previously in- 
stalled for the Ohio Valley Water Co. 
softening plant. 


Two high service motor driven cen- 
trifugal pumps each having a capacity 
of 1,300 gal. per minute and located on 
the main pump room floor will take 
their supply from the mixed water suc- 
tion well and will deliver it through a 
10 and 12-in. cast iron main to a series 
of reservoirs located on a hill above the 
town from whence it will flow by grav- 
ity into the distribution system. 

The operation of the plant has been 
simplified as far as practical, hydraulic 
operating valves being furnished for 
each filter unit, with loss of head and 
rate of flow gauges on each operating 
table. An indicating wash water and 
brine gauge has been provided so that 
the exact rate of washing and feeding 
of brine solution can be told by a glance 
at the gauge. A vacuum pump has 
been provided for priming the pumps, 
and also a clear well gauge and a high 
and low water alarm connected to the 
clear well. 


In as much as the plant must be 
capable of handling contaminating river 
water which might by accident get into 
the crib or low duty suction main 
through a break, a dry feed machine 
and a chemical storage floor have been 
provided so that alum can be mixed 
with the raw water before it enters the 
equalizing basin and thus form a mat 
on the surface of the filter sand. 

Two Wallace & Tierman liquid chlor- 
ine machines of the vacuum pedestal 
type have been provided for sterilizing 
the water in the clear water wells. 

This plant is now under construction, 
the substructure having been ready for 
the brick work at the time of writing 
this paper. 

The contract prices are as follows: 


I ica seseinssisecsshicn vabenindstascavakecavueaed $ 59,343 





Oh REEL ERE ETO AS OWS 53,500 
EE ae 22,490 
Filter and Softening Material...................... 10,650 
Cy | eee ren 12,676 

NE csi adis anes aceiadiaiowenoel $158,659 


It is anticipated that the units will 
each deliver “zero” water for a period 
of approximately 4% hours, at the rate 
of about 2 gal. per square foot per min- 
ute, maintained uniformly by the rate 
controller. The unit will continue in 
service about two hours longer, during 
the early part of which the water will 
pass from zero to full hardness, and 
during the latter part a completely hard 
water will be delivered. The remaining 
water required to produce a water of 
60 ppm. hardness will come from the 
quartz sand filter. The normal period 
of regeneration should be about % hour, 
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making the total “run” of a unit about 
7 hours. 

The two cases here presented relate 
to water which are initially clear and 
relatively pure and which have a fairly 
high percentage of permanent hard- 
ness; an ideal situation for a zeolite 
plant. In such cases the plant cost can 
be kept lower than with the lime-soda 
process since the cost of brine storage 
will be less than storage for lime, soda 
ash, etc., and the mixing chambers, 
clarifiers, sedimentation basins, and car- 
bonating apparatus, which are vital ele- 
ments in a modern lime-soda plant can 
be largely eliminated from a zeolite 
plant. These savings will be consider- 
ably greater than the cost of zeolite 
compared to quartz sand. 

The Sewickley softening units are 
designed like rapid sand filter units, but 
with green sand or zeolite substituted 
for quartz sand. Provisions are made 
for the introduction of alum to form 
a “schmutz decke” on top of the sand 
if necessary in affecting purification. 
Since a high rate of wash (15 gal. per 
square foot per minute) is provided, 
these units may be thoroughly cleaned 
and the full softening capacity of the 
sand maintained. The units will be de- 
livering water for less than 7 hours 
per run between regenerations, or a 
period during which the loss of head 
will be comparatively low, insuring 
against negative heads and the release 
of air in the filters, which air would 
prevent obtaining the full exchange 
capacity of the sand by keeping the 
water away from that part of the sand 
which is air-bound. 

Under these conditions small amounts 
of sediment in the water reaching the 
softeners could be handled, but in the 
case of muddy waters, sedimentation 
basins or roughing filters would need 
to be interposed ahead of the softeners. 
In one case recently considered, such a 
combination indicated economics as 
compared to the lime-soda process. 

A combination of the lime-soda and 
the zeolite process might prove advan- 
tageous under certain circumstances, 
especially where muddy waters and 
those high in temporary hardness were 
encountered. Lime could be employed 
to bring down much of the temporary 
hardness and after carbonating the wa- 
ter, it could be carried to a zeolite soft- 
ener where it could be reduced to “zero” 
hardness if necessary, or stopped at 
any predetermined point between. 


The results in full-scale operation 
have been so successful as to warrant 
the belief that the zeolite process of 
softening may be found advantageous 
in the solution of many municipal soft- 
ening problems. The simplicity of the 
regenerating process; the case with 
which it lends itself to definite operat- 
ing schedules; the assurance of control 
over the final product; freedom from 
after-deposits as sometimes occur with 
the lime-soda process; the absence of 
dust and handling problems incident to 
lime-soda plants, and the factor of eco- 
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nomical operation are features which 
make the zeolite process attractive and 
worthy of consideration where condi- 
tions are favorable. 

Acknowledgment.—The foregoing is 
an abstract of a paper presented at the 
1928 convention of the American Water 
Works Association. 





Paving Brick Association Ap- 
points Q. A. Campbell 


Secretary 


Quincy A. Campbell has been ap- 
pointed acting secretary and assistant 
to the managing director of the Na- 














Q. A. Campbell 


tional Paving Brick Manufacturers’ 


Association. 


Mr. Campbell was born in Bellefon- 
taine, O., in 1891, and entered the Civil 
Engineering course at Ohio State Uni- 
versity, completing three years of the 
course before enlisting in the military 
service in the summer of 1917. During 
the World War he served as instructor 
in the Aviation Ground school at Ohio 
State University and at Kelly Field, 
Texas. After receiving his discharge 
from the Army in 1919, he became 
assistant engineer for the city of Ham- 
ilton, O., returning to Ohio State Uni- 
versity that fall and received the degree 
of Bachelor of Civil Engineering in 
1920. 

After graduation he spent the next 
year in engineering work in the Re- 
public of Santo Domingo. Returning 
from there in the summer of 1921, he 
entered the Ohio Department of High- 
ways as an Assistant Engineer, being 
later appointed Assistant Division En- 
gineer and serving in that capacity at 
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Ravenna, O., for five years. In 1927 he 
was promoted to the position of Assist 
ant Chief Engineer of Maintenance 
with headquarters at the Columbus of 
fice of the Ohio State Highway Depari 
ment, which position he has resigne:! 
to enter his present employment. 


George F. Schleisinger, who until re- 
cently was director of highways for the 
state of Ohio, assumed his duties as 
chief engineer and managing director 
for the National Paving Brick Associa- 
tion on July 1, 1928. 





Forest-Program Committee 
Proposes 10-year Plan 


Representing various local interests 
and the Massachusetts Forestry Asso- 
ciation, a committee of eight has drawn 
up a 10-year plan for the protection 
and rehabilitation of the forests of Wor- 
cester County, Massachusetts. The 
committee recommends that the county 
be divided into four districts of about 
150,000 acres each and that a woodland 
owners’ and a forest wardens’ associa- 
tion be formed in each of these districts. 
These associations would be in a posi- 
tion to employ foresters and cooperate 
effectively in carrying out forest pro- 
tection, forest management, and forest- 
utilization plans. 


Other recommendations include the 
extension of State forests to cover 10 
per cent of the forest land of the county, 
consolidation of public forest lands, ac- 
quisition by the State of lands in dis- 
tricts where private owners may be 
slow to apply forest management be- 
cause of the fire hazard, more educa- 
tional work with schools and other or- 
ganizations and by preventive patrol, 
the installation of adequate fire-fighting 
equipment, including power pumps and 
of permanent fire-protection crews on 
State forests, the erection of two addi- 
tional observation towers in the county, 
the acquisition by each town of fire- 
fighting equipment to include at least 
12 extinguishers or hand pumps, 12 
shovels, 12 wire brooms, and a convey- 
ance for transporting men and equip- 
ment, and the hiring of a patrolman by 
each town during dangerous fire sea- 
sons. 


The county contains 970,000 acres of 
land, of which about 630,000 acres is in 
forest or brush pasture. The committee 
estimates that there are about 350,000 
acres in the county better adapted for 
forest production than for any other 
crop. At present the county has 127 
factories engaged in making products, 
of which wood is the chief material. 
The greater part of this wood and over 
80 per cent of the lumber used in build- 
ing is imported from the South and the 
Pacific coast. The rehabilitation of 
the forests of the county, therefore, bids 
fair to be a paying enterprise on more 
than one count. 
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Two Unusual Types 
of Pavement 


Cement Macadam and Sodium Sili- 
cate Surface 


ACADAM With Quick Hardening, 
jy Cement Binder.—This pavement 
known in France as cement macadam. 
It somewhat resembles a pavement con- 
structed sometimes in the United States 
as Hassam pavement. The cement 
macadam surface consists of a layer of 
crushed stone of 3 in. to 2% in. thick 
after rolling, which is filled with a 
mixture of lumnite cement and screen- 
ings. The screenings are mixed to a 
slightly damp consistency and swept 
and rolled into the road as would be 
done in ordinary waterbound work. 
Rolling is carried on exactly as in 
waterbound macadam and sufficient wa- 
ter used to harden the cement. The 
surface is a compacted thickness of 
about % in. 

One sack of cement is used for each 
18 sq. yd. of cement macadam surface. 
After completion the road surface re- 
ceives a treatment of approximately 2 
qt. of emulsified asphalt or tar with 
stone chips sufficient to cover. 

Figure 1 shows filler being mixed 
with cement in cement macadam con- 
struction. Fig. 2 shows a cement mac- 
adam base rock filled with cement 
screenings. Due to quick hardening of 
high alumina cement this type of sur- 
face may be used within a day after its 
construction. 

Sodium Silicate Pavement.—Figure 3 
shows a sodium silicate street surface 
in Brives, France. This unusual type 
of construction has found some favor in 
France, where traffic is light and where 
funds are not available for more ex- 
pensive road work. It is essential that 
the stone consist of a pure limestone 
and that it be free from appreciable 
amounts of siliceous matter. In prac- 
tice it is usual to take the stone out 
one year before use in order to entirely 
free it from any clay or dirt which 
might stick to the stone. The same 
result would probably be accomplished 
by thorough washing. Stone for the 
first course is from 1% in. to 2% in. 
in size. Fines and filler from the same 
stone, including dust, is mixed with 
08° Be. sodium silicate in proportions 
of about 10 gal. to each cubic yard of 
fine material. The mixing may be ac- 
complished in a concrete mixer. The 
mortar produced is spread over the 
coarse stone with a shovel. The coarse 
stone and mortar is then mixed on the 
road, using forks, and this is followed 
by steam rolling with a roller weigh- 
ing about 12 tons. In some cases the 
coarse stone and fine material are mixed 
With sodium silicate in a concrete mixer. 
During the rolling operations the sodi- 
um silicate and limestone mixture comes 
to the surface in yellow patches. Roll- 
ing is continued until this color be- 
Comes uniform and until it is a paste 


MUNICIPAL NEWS AND WATER WORKS 


or batter over the surface. When this 

condition is reached the road is con- 

sidered as complete. 
Acknowledgment.—We are indebted 
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to C. L. McKesson, Materials and Re- 
search Engineer, California Division of 
Highways, for the information and pho- 
tographs used in this article. 








me AS 


ads. te 



































Fig. 3—Sodium Silicate Street Surface in Brives, France 








Cleaning Sewers By Flushing 


N flat districts the engineer con- 
I cerned with sewerage work is con- 
fronted with a relatively difficult prob- 
lem. Good sewerage from a sanitary 
point of view demands that sewers 
shall have a self-cleansing velocity. On 
the other hand, present day practice re- 
quires as a rule that they shall have a 
capacity of at least six times the dry 
weather flow, and, in addition, pro- 
vision must be made for increased 
volumes of sewerage at a later date. 
The result is that in many instances it 
is necessary to put in sewers which, 
for some years after their completion 
at any rate, will not satisfy hydraulic 
considerations in respect of a self- 
cleaning velocity on account of the 
limited fall available. To some extent 
this difficulty can be overcome by the 
use of oval sewers which have a rela- 
tively large depth of water on the in- 
vert in relation to small flows, but this 
class of sewer is only practicable for 
fairly large mains and it is moreover 
costly to construct. A large amount 
of average sewerage work can be car- 
ried out by means of pipes, either of 
fireclay, stoneware or concrete as may 
be deemed desirable, and if at normal 
flows they become sluggish resort must 
be had to flushing. At the same time 
sewer flushing requires to be judici- 
ously carried out because the necessary 
apparatus adds to the cost and in prac- 
tice is not always as effective as it 
might be. 


Sewer Flow.—A study of sewer flow 
has revealed that the solid matter in 
sewage is carried either by dragging, 
intermittent suspension or continuous 
suspension. In respect of dragging the 
following velocities are necessary in 
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Notes on English Practice 
By F. JOHNSTONE TAYLOR 


order to commence motion of the ma- 
terials named: 


Material Velocity in ft./sec. 














Fine sand ....... 0.50 
Coarse sand 0.75 
ee ee 0.80 
II. Cn cease ecuianiaianiae 1.00 
%-in. gravel .... 1.25 
Rs UIE | vcsctniccsdniscindolinentcbniedaranennidhuniae 1.80 
Rae eae ieee see ene eos. 2.25 
ee. DC BIN ciccacsinsttitiantinteniicannan 3.30 
2%)-in. broken stone ................0000---00+--3-80 


The material will be found to always 
move with a velocity of less than the 
stream, the mean velocity of the ma- 
terial being about 0.60 of that of the 
stream. Depth of flow is a very im- 
portant factor in determining the mo- 
tion by dragging. Broken stone, for 
stance, of 2% in. gauge which is listed 
above will only just move at the veloc- 
ity mentioned in 1 in. of water, but 
with a depth of 6 in. motion is quite 
easy when the velocity is but 2 ft./sec. 
In other words, the transporting power 
of the liquid in a sewer varies with its 
depth. The water wave on striking a 
particle is deflected from its rounded 
surface, and this resistance to deflec- 
tion does greater work on the particle 
if the stream is deep than if it is shal- 
low. In a deep stream the water 
strikes the particle under greater pres- 
sure due to the greater head and its 
translational energy is greater al- 
though the bottom velocity is not de- 
pendent on the depth of flow to as 
great an extent as is surface velocity. 


Of considerable trouble in sewers is 
road detritus. This certainly only 
reaches the sewers in time of storm, 
when there should be sufficient velocity 
to carry it off to the outfall. But heavy 
road detritus requires a mean velocity 
of 2% ft./sec. and 4 in. depth of flow 
to clear it away and quite an appreci- 
able amount is left in the sewers after 
the storm has subsided if these condi- 
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tions are not realised by normal flows. 


Motion by Suspension.—If one pur 
posely puts solid matter in a sewer- 
fine material, for instance—it will 
found that though motion is commence: 
by dragging, the particles are more 0 
less rapidly lifted up into the strean 
and motion is carried on by suspension. 
The greater amount of material is car- 
ried in the lower layers of the stream, 
the amount being proportional to the 
depth. Motion, too, is seen to be from 
the sides towards the centre, the ma- 
jority of the suspended matter being 
carried along the center of the stream. 
The amount or the size of the matter 
carried in suspension depends upon the 
velocity of the stream and its depth of 
flow and to a greater extent upon the 
latter, because in a deep stream the 
particles are thrown to a greater height 
than in a shallow one and as the veloc- 
ity of descent of the particles is the 
same in both cases, the deep stream 
carries the particles further owing to 
their greater opportunity of remaining 
suspended. 


Failure, therefore, to deal with the 
solid matter is in pipe sewers, at any 
rate, due to insufficient depth of flow 
rather than velocity, and especially is 
this condition evident in lateral sewers 
which only receive intermittent dis- 
charges from the dwellings connected 
to them. Thus deposits are formed 
which require periodical removal by 
flushing. If such deposits are not re- 
moved a filmy growth appears on the 
pipe wall. This growth in turn reduces 
the velocity and so matters go from 
bad to worse, with the additional evil 
of the production of large volumes of 
sewer gas and over septicising of the 
sewage which adds to the difficulties 
of treatment. In general it is advisable 
to provide means for flushing pipe 
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s-wers when the gradients are flatter 
than those indicated below. 


diameter 1-500 
diameter 1-600 


in. diameter 1-200 21 in. 

in. diameter 1-300 24 in. 

in. diameter 1-400 27 in. diameter 1-750 

Effects of Flushing.—It is not 
necessary to describe here the usual 
arrangement of flushing chamber be- 
yond stating that it should be de- 
siened to discharge the water at a 
high velocity 1,000-1,500 gal. per 
minute by means of a syphon. It is not 
necesary to use in the aggregate a very 
large amount of water, as flushing need 
not as a rule be done at intervals of 
less than 12-24 hours, but when the 
flush does come down it should all but 
fill the sewer. The depth of flushing 
wave decreases from the flush tank end 
to a point downstream at which the 
depth and velocity are but little af- 
fected by the discharge. Take, for in- 
stance, a 12-in. sewer, and assume a 
1,500-gal. tank discharging in 144 min. 
through a 10-in. syphon. With a gradi- 
ent of 1-630 the condition of affairs is 
indicated by the diagram in Fig. 1. On 
this diagram are shown two curves 
designated as the curve of transmission 
velocity and the curve of steady flow 
velocity. In respect of the first named 
the rate of transmission at the com- 
mencement of the flush and at different 
distances from the flushing chamber 
is that which would give the maximum 
scouring velocity if the flush were dis- 
charged into an empty sewer. This 
velocity lasts but a few seconds, and its 
effect reaches but a short distance. In 
respect of the steady flow velocity dur- 
ing the period when the maximum 
quantity of flushing water is passing at 
different distances from the flushing 
chamber, it will be seen that this veloc- 
ity lasted for a minimum period of 
1 min., the time increasing with the 
distance from the flushing chamber. 
There is also a curve showing the maxi- 
mum quantity of flushing water in gal. 
per min. at different distances from the 
flush chamber. From this curve the 
effect of varying the amount of flush 
water discharged per min. can be de- 
termined. As a comparison one may 
refer to Fig. 2, given by the same 
authority in respect of a 9-in. sewer 
with a flush of 750 gal. for one minute. 
Examination of these curves reveals 
the fact that: 


(1) The velocity dies off rapidly at 
first until it attains a certain value 
after which the diminution is small. In 
consequence the flush is transmitted 
over quite long distances, possibly up 
to one mile. 

_ (2) With flat gradients, the veloc- 
ity when the maximum quantity of 
flush water is passing is less than the 
rate of transmission at the commence- 
ment of the flush, the difference gradu- 
ally decreasing as the gradient de- 
creases, until as indicated in Fig. 2 the 
velocities are identical. It would ap- 
pear therefore that the slope of the 
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advancing flush will gradually flatten 
as the distance from the flushing cham- 
ber increases except where the gradient 
is such as to secure a high velocity. 
It is noticeable also how the steady 
flow velocity is over 3 ft./sec, at a 
distance of more than 3,400 ft. from 
the flush chamber. If, therefore, the 
sewer gradient is reasonably good, 
though less than the minimum value 
previously advised, and a good flush is 
rapidly discharged, the sewer can be 
kept clean for at least half a mile even 
though its capacity is considerably in 
excess of normal flow. 


Referring again to Fig. 1, which may 
be further analysed, on the flush be- 
ing discharged into a manhole from 
which the upper portion of the sewer 
was cut off by a flap valve, the water 
rose 27 in. in the manhole and the 
hydraulic gradient for the first 360 ft. 
is increased from 1-630 to 1-120. At 
900 ft. where it will be noted another 
flushing chamber is placed, the steady 
flow velocity is 1.9 ft./sec., and the 
transmission velocity 2.5 ft./sec. The 
influence of the flush was found to pro- 
duce a good scour up to 1,200 ft. when 
the steady flow velocity was only 1.7 
ft./sec. with a transmission velocity of 
2.4 ft./sec. 


Acknowledgment.—The above article 
is reprinted from the Commonwealth 
Engineer. 





Portable Scraper Outfit 
Cleans Debris from 
New Sewer 


A portable scraper power unit was 
used by the Northern States Contract- 
ing Co. for removing debris from a 
newly completed sewer at St. Paul, 
Minn. The sewer, of 12-ft. horseshoe 
shape, was 4 miles in length. 


“In order to get the power unit down 
into the sewer, it was necessary to 
remove the drums and the 
motor and reassemble the 
unit after it was inside. 
The power unit was set up 
near a manhole and by 
operating the “Screscent” 
scraper on a 300-ft. drag, 
all the muck and debris 
between two manholes 
could be cleaned out at one 
set-up; then the equip- 
ment would be moved on 
to the next manhole. 
Three laborers were used 
in the sewer; one to run 
the power unit and two to 
handle shovels. As fast 
as the material was piled 
up under the manhole by 
the scraper, the shovelmen 
loaded the material into 
buckets, which were hoist- 
ed to the surface with 
hand winches. 
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Locating Leaks With an 
Aquaphone 


The following useful suggestions on 
locating leaks with the aquaphone was 
given by E. O. Sweet, Chief Engineer, 
Birmingham Water Works Co., Bir- 
mingham, Ala., in a paper presented at 
the recent convention of the South- 
eastern Water and Light Association. 

If you send a man out to locate leaks 
with an aquaphone, make him take 
along a hydrant wrench and a curb 
stop key. Insist that if he hears a 
leak on a service that he close the curb 
stop and listen again. If he does not 
hear it then, the leak is beyond the 
meter, and he should stop long enough 
to ascertain if the meter is catching 
the leak. If he hears a leak on several 
services in the block, make him stop 
long enough to find on which service 
it sounds loudest. This is the point 
nearest the leak and it will save time 
for the repair men to have this knowl- 
edge. Another inexpensive and quick 
way of finding leaks in our larger cities 
is to send men through the large trunk 
storm sewers. Many leaks have we 
found by so doing. Another quick 
method is to look into all telephone 
company duct manholes. Water will 
often be found entering their ducts and 
flowing to a manhole. 





One Hundred Per Cent Payment of 
Water Bills at Bangor, Me.—The 1927 
reports of the Water Board of Bangor, 
Me., contains the following interesting 
item: “We can again report that the 
payment of water rates has been 100 
per cent, indicating the success of the 
balanced method used in the collection 
department. It has been necessary to 


shut off only one service for non-pay- 
ment of water rates. With an estimated 
yearly turn over of some 30,000 ac- 
counts, this reflects exceptional credit 
to the water takers.” 





Removing Debris from a 4-Mile Sewer with a Sauerman Portable 


Scraper Unit 
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Detroit Now Has Best Lighted Street in the World 


signed Novalux units, 24 by 36 in. in 
size, each equipped with a 1,500-candle- 
power incandescent lamp, mounted on 
King ornamental standards 32 ft. in 


On July 10, the new 5-light orna- 
mental illumination system on Wash- 
ington Blvd., Detroit, Mich., was of- 
ficially placed in service, making the 
boulevard with its tall buildings on 
either side a veritable canyon of arti- 
ficial sunshine 


The lighting standards, placed in 
double rows along the parkway in the 
middle of the street, are unique in 
many respects According to illuminat- 
ing engineers of the General Electric 
Company, who designed the system, 
they are the most distinctive used any- 
where in the country. The illumination 
per pole, 10,500 candlepower, exceeds 
State Street, Chicago, heretofore Amer- 
ica’s best lighted street, by more than 
1,000 candlepower. The glassware used 
to house the lamps is also of record- 
breaking size. This is also the first 
installation having large Mazda lamps 
in groups of five to a standard. 


The trustees of the Book Estate, 


visualizing some years ago the develop- 
ment of this wide boulevard into one 
of the finest retail shopping centers, in- 
cluded in their plans a most compre- 
hensive scheme of lighting—one that 
would place the boulevard among the 
finest, lightest streets in America. 

These tentative lighting plans were 
turned over to W. D. A. Ryan, director 
of the illuminating engineering labora- 
tory of the General Electric Co. at 
Schenectady, who with his technical 
laboratory staff worked out the engi- 
neering plans and with J. W. Gosling 
of the laboratory, the art work in con- 
nection with the standards and globes. 

The engineers made numerous tests 
and surveys, and adopted a plan of lo- 
cation and spacing of standards which, 
coupled with the size and design of 
the lamps, gives maximum diffusion 
and distribution of light. 

Each standard has five specially de- 


height. The equipment will furnish 
more than 2,000 lumens per lineal foot 
of street frontage. This is 20 times 
as much light as previously used on 
Washington Boulevard. 


The glass globes are designed with a 
scheme of corrugation that refracts the 
upward rays, directing them laterally 
and thus conserving light that is 
usually wasted. 

The city lighting commission pre- 
viously served Washington Boulevard 
with as much light as other downtown 
streets, but on account of the unusual 
width of the boulevard it was consid- 
ered inadequate. 

All five lamps on each standard are 
to be lighted every night until 1 o’clock; 
the uppermost light will remain in 
service until morning. 





















institute of Municipal Administration to Be Held 


at University of Southern California 





A.N Institute of Municipal Adminis- 

tration is to be held at the Uni- 
versity of Southern California, Los 
Angeles, Aug. 13th to 18th, according 
to announcement of President R. B. 
vonKleinSmid. It will be attended by 
mayors, Managers, commissioners, city 
and county officers, and citizens actively 
interested in public affairs. 

Covering a scientific and practical 
study of modern municipal administra- 
tion, the August Institute will include 
an intensive 6-day course of lectures 
and round table discussions on city 
planning, municipal finance, street traf- 
fic control, public health, municipal 
engineering, social welfare, legal 
problems of municipalities, public insti- 
tution, recreation, and park administra- 
tion, city clerkship administration, coun- 
cilmanic problems, and county admin- 
istration. 

Lectures by Nationally Known Au- 
thorities—Sessions, to be held morn- 
ings and afternoons on the S. C. cam- 
pus with public lectures in the evenings, 
will be headed by experts in municipal 
affairs from cities throughout the coun- 
try. Nationally known authorities who 
are to lecture include the following: 

William B. Munro of Harvard Uni- 
versity, vice-president of the National 
Municipal League, who is to discuss a 
Survey of the Organization and Forms 
of Municipal Government. 

John Edy, City Manager of Berkeley, 
Cal., and President of the International 
Association of City Managers. 

C. M. Spofford, Chairman of the De- 
partment of Civil Engineering at Mas- 
sachusetts Institute of Technology, and 
a specialist on bridge construction. 

Harland Bartholomew of St. Louis, 
city planner for forty municipalities, a 
member of the Board of Governors of 
the American Institute of City Plan- 
ning, and Director of the City Planning 
Division of the American Society of 
Civil Engineers. 

Miller McClintock, Director of the 
Erskine Bureau of Street Traffic Re- 
search at Harvard University, vice- 
president of the National Safety Coun- 
cil, and consultant of the San Francisco 
Survey Committee, the Chicago Asso- 
ciation of Commerce, the Los Angeles 
Traffic Commission, and to the cities 
of Boston, New Orleans, Providence 
and Knoxville. 

Francis Hiller of New York City, 
Field Representative of the National 
Probation Association, and a member of 
the Juvenile Dependency and Delin- 
queney Section of the Institute. 

_ Edwin A. Cottrell, Professor of Polit- 
ical Science at Stanford University, who 


6-Day Course of Lectures 
and Round Table Discussion 


is to head sessions on General Prin- 
ciples of Government. 

Abel Wolman, Chief Engineer of the 
State Department of Health, Baltimore, 
Md., to head the section on Sanitary 
Engineering. 

Ira V. Hiscock of Yale University, 
Bacteriologist of the Connecticut State 
Department of Health, and Commis- 
sioner of the Board of Health of the 
City of New Haven, Conn., who is to 
be special lecturer on Public Health at 
the Institute. 

Otto Schreiber, head of the Institute 
on Air Law at the University of 
Koenigsberg, Germany, who is to head 
sessions on Air Law. 

Other experts will head sessions on 
municipal budgets, city clerkship ad- 
ministration, city and county attorney’s 
problems, and civil service. 

Faculty members of the University 
of Southern California on the Special 
Committee which formulated the 
courses and cooperated with the tech- 
nical committees in arranging the pro- 
gram include Emery E. Olson, Director 
of the Institute; Dr. Justin Miller, Dean 
of the S. C. School of Law; Dr. Earle 
F. Young of the School of Social Wel- 
fare; Professor Roy T. Malcolm of the 
Department of Political Science; Pro- 
fessor T. T. Eyre of the College of En- 
gineering; Professor T. H. Ross of the 
College of Commerce; Professor Wil- 
liam R. LaPorte of the Department of 
Physical Education; Professor O. R. 
Hull of the School of Education; and 
Dr. Julio Endleman of the College of 
Dentistry. 

Indicating the widespread interest 
among the lay public whose influence is 
of increasing importance in public af- 
fairs, an advisory board of citizens 
not in public office include prom- 
inent men and women from San Fran- 
cisco; Helena, Montana; Fresno, Cal.; 
Idaho; Ventura, Cal.; West Texas; 
Pasadena, Cal.; Jerome, Ariz.; Alham- 
bra, Cal.; Oakland, Cal.; Phoenix, Ariz.; 
Stanford University; and Inglewood, El 
Segundo, Monrovia, Fullerton, Bakers- 
field, Glendale, and Los Angeles, Cal. 

The Institute membership will cover 
Arizona, Utah, Nevada, Idaho, Colorado, 
New Mexico, Texas, Montana, Wyo- 
ming, Washington, Oregon, and Cali- 
fornia, according to Mr. Olson, the Di- 
rector, who states that registrations are 
already being received to indicate that 
hundreds of students will attend the 
one-week school of city and county 
affairs. 

Technical committees of public offi- 
cers who have cooperated with the Uni- 
versity of Southern California in creat- 
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ing the curriculum include the Associa- 
tion of City Planners, with Charles H. 
Diggs of the Regional Planning Com- 
mission as Chairman; the City and 
County Engineers Association, with W. 
K. Knowlton, City Sanitation Engineer, 
Los Angeles, as Chairman; the Treas- 
urers, Auditors and Assessors Associa- 
tion, with George H. Wood, Auditor, 
Pasadena, as Chairman; the Associa- 
tion of City Clerks with Victor Mc- 
Carthy, City Clerk of El Segundo, as 
Chairman; the City and County At- 
torneys Association, with Jess Stephens, 
City Attorney of Los Angeles, as Chair- 
man; and the Juvenile Dependency and 
Delinquency Section, with Mrs. C. Ray- 
mond Bradford as executive secretary, 
and Judge Robert H. Scott of the Juve- 
nile Court of Los Angeles as Chairman. 

Civic, professional and business lead- 
ers, chambers of commerce, the Cali- 
fornia League of Municipalities, the 
California Real Estate Association, and 
the Health Officers Association have en- 
dorsed and sponsored the Institute by 
their hearty cooperation and active in- 
terest, acgording to Director Olson. 

The Institute Program.—Registration 
of the members of the Institute is sched- 
uled to begin Saturday, Aug. 11th, at 
the University of Southern California, 
Bovard Administration Building, 35th 
and University Ave., Los Angeles. It 
is planned that the visiting group from 
the Pacific Coast and Rocky Mountain 
states will attend the Hollywood Bowl 
concert on that evening. On Sunday, 
Aug. 12th, as a preliminary program 
of the Institute, an ensemble meeting 
of all the sections will gather in Bovard 
Chapel at 3 p. m., and the delegates 
are to attend the Pilgrimage Play in its 
unique outdoor setting “en masse” on 
Sunday evening. 

The Institute will open officially on 
Monday, Aug. 13th. Morning lecture 
sessions, luncheon talks, and afternoon 
round table discussions are planned, 
with some of the topics to be covered 
announced below. 


The series of six sessions to be head- 
ed by William B. Munro will cover the 
relation of the city to the state; munic- 
ipal home rule, its value and its limi- 
tations; the city charter; the mayor- 
and-council form of government; the 
commission plan of government; the 
organization of city departments; the 
city manager plan; and the forms and 
functions of county government. 

Constitution and powers of the City 
Planning Authority will be the first 
topic under the general heading City 
Planning and Zoning to be headed by 
Harland Bartholomew; transit and 
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transportation plans covering grade 
crossing elimination, railroad terminals, 
and the bus in urban transportation, 
will follow. A model zoning ordinance; 
relation of zoning to the building code 
and housing laws; and the Board of 
Appeals will also be discussed. Public 
recreational facilities, civic centers, 
signs, lighting, and street trees are also 
listed as important lecture subjects. 
The cost of public improvements, pub- 
lic bond issues, special taxes, and ex- 
cess condemnation also come under the 
City Planning Section of the August 
Institute. 


Taxation, assessments, audits, and 
budgets involved in municipal admin- 
istration will be covered in a separate 
section, with sessions on _ personal 
property valuation, improvement valua- 
tion, legal powers and duties of finan- 
cial officers, budget control, audits of 
city’s revenue and _ expenditures, 
and municipal reports and financial 
statistics. 


Illustrated by lantern slides, the Sec- 
tion on Street Traffic Control will be- 
gin with a graphic lecture on traffic 
characteristics of typical American 
cities, by Miller McClintock, Director of 
the Albert Erskine Bureau of Street 
Traffic Research at Harvard University. 
The traffic accident problem with sug- 
gestions for successful methods of re- 
lief, the use of special control methods, 
parking and pedestrian problems, auto- 
matic and mechanical control of 
traffic, and community organization for 
traffic relief are also among the sub- 
jects to be covered. 


City Clerkship Administration is 
scheduled for a group of intensive ses- 
sions, to include consideration of 
licenses, charts, election laws, legal 
publications, handling of ordinances and 
resolutions, control of purchase of sup- 
plies, and systematizing the relation to 
the public. 


Topics to be covered in the Juvenile 
Delinquency and Dependency Section of 
the Institute include the utilization of 
social resources of the community, 
probation as social treatment, social 
case investigation and diagnosis, state 
and local institutional program, mental 
hygiene, and prevention of juvenile de- 
linquency. 


Special library service and facilities 
are being arranged with the General 
Library of the University of Southern 
California for reference use during the 
period of the Institute. 


By special arrangement, privileges 
are to be extended to the members of 
the Institute by the Los Angeles Ath- 
letic Club, the Pacific Coast Club, the 
Surf and Sand Club, the Sunset Fields 
Golf course, and the Student Union on 
the Trojan campus. Accommodations 
for the week are to be provided at the 
Sigma Chi Lodge and the men’s and 
women’s dormitories at the University 
of Southern California. 
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Town Forests in Massachu- 


setts 


Some interesting information on 
what is being done by towns and cities 
of Massachusetts in the development 
of municipal forests is given by 
Charles Lathrop Pack, President, The 
American Tree Association, in a re- 
cent issue of The Military Engineer. 

In Massachusetts, 79 towns have 
voted for town forests, making the 
state the leader in this work. In cer- 
tain places, the land held for the pro- 
tection of the town’s water supply has 
been placed under the town forest act; 
others have taken the town farm for 
that purpose; and some have put under 
forest management the lands acquired 
by the town for the non-payment of 
taxes. A large number of towns have 
been fortunate enough to have re- 
ceived gifts of land to be used for 
town forests, and occasionally a me- 
morial forest is established in that way. 
When none of those methods are fea- 
sible, the town is asked to appropriate 
money with which definite tracts are 
acquired. 

In 1924, the town of Merrimac voted 
$950 for the purchase of thirty acres 
for a town forest, and seventy acres of 
the watershed which was already owned 
by the town for the protection of its 
water supply was also placed under 
the town forest act. Part of the land 
had been recently cut over and some 
of it contained a partly grown stand 
of hard woods. Since the establish- 
ment of the forest, all this land has 
been placed under forest managment 
and considerable wood has been sold, 
largely from thinnings. In that year, 
the Massachusetts Forestry Association 
planted 5,000 trees free of charge for 
the town as a demonstration planta- 
tion and those trees have made ex- 
cellent growth. This work was con- 
tinued by the town forests committee 
and, today, 32,500 young pines and 
spruces are manufacturing future saw 
logs. Trees for planting town forests 
are provided by the state and the only 
cost of reforestation to the towns is 
for the planting. Merrimac has made 
a good record in the management of 
its forest, because it was fortunate in 
having some wood to sell, and the net 
cost of the town forest to the town 
above the price of the land has been 
only $264.50. 


Last spring, the chairman of the 
town forest committee suggested that 
the town might secure trees from the 
forest for street planting. The town 
has appropriated $200 for shade trees, 
and the tree warden found that the 
cost of shade trees ranged from $5 to 
$7 each, which meant that he could 
not plant more than 25 shade trees 
with the money available. Fifty trees, 
mostly sugar maples—an excellent tree 
for street planting—were taken from 
the forest and planted on the road- 
sides with unusual success. The town 


August 


forest committee charged the tree 
warden only $2 each for the trees, 
thereby saving the town at least $100 
and getting twice as many shade trees 
planted. 


In Massachusetts, where the town 
forest idea first took root in this coun- 
try, the proposition has been one large- 
ly of reforestation. There are only a 
few cases where the towns have se- 
cured land containing any considerab!« 
amount of merchantable timber. Peter- 
sham is an outstanding example where 
the town farm, which contained a woo 
lot of fine second-growth white pine, 
was made a town forest. This timber 
was sold for nearly as much money as 
could have been obtained by the sale of 
the whole farm. 


At Fitchburg, which has the distinc- 
tion of having established the first 
town forest in the United States under 
a state law, some of the land was cov- 
ered with merchantable wood and the 
money obtained from the sale of for- 
est products has practically equaled the 
cost of upkeep and of reforestation. 
The land is now completely stocked 
and the forest is in condition to pro- 
duce more timber than before. Sev- 
eral other towns, such as Groton, have 
also made some sales of timber or 
cordwood, but, for the most part, the 
lands set aside for town forests are 
cut-over areas or worn-out pastures. 
While the town forest will serve many 
useful purposes in the future, such as 
timber production, water conservation, 
recreation, and as bird and game 
refuges, at the present time most of 
them in Massachusetts are in the mak- 
ing, containing only young growth and 
hence the outlay generally exceeds the 
income. 


Much of the charm of the Massachu- 
setts towns and waysides is found in 
the beautiful old shade trees planted 
by our grandfathers and their fathers. 
Those trees were taken from the near- 
by woods and planted by public-spirited 
citizens during their spare time, at a 
mere fraction of the cost of planting 
trees today. The people who loved 
trees in those days did not wait for 
the town to make an appropriation to 
do the planting, they grouped together 
and did the work with their own hands. 
At one period, tree-planting societies 
were organized throughout the Com- 
monwealth, and to those organizations 
we owe much of the arboreal beauty 
of our cities and towns. The same 
thing can be done today. Civic, trade, 
booster and fraternal organizations 
numbering hundreds are now in exist- 
ence throughout the Commonwealth. 


It is easy to see the educational value 
of the town forest program and the 
results obtained. The town forest can 
be used to take up labor slack; it pro- 
vides work and at the same time 2 
playground. The town forest would 
show the value of a timber crop every 
year. 








